
CITIZENS’ WATER ADVISORY COMMITTEE 
(CWAC) 

Finance Subcommittee  
1:30 p.m., Wednesday, September 14, 2016 

Tucson Water La Entrada Building 
3rd Floor Director’s Conference Room 

310 W. Alameda Street, Tucson, Arizona 
 

Legal Action Report (Amended*)  
 
 
 
 

1. Roll Call  
The meeting was called to order by Finance Subcommittee Chair Mark Stratton at 1:30 
p.m. Those present were: 

 
Members Present:  
Mark Stratton (Chair)         Representative, City Manager 
Chuck Freitas                    Representative, City Manager 
Catlow Shipek                    Representative, City Manager 
Mark Taylor                        Representative, City Manager 
Brian Wong                        Representative, City Manager 
Holly Lachowicz                 Representative, Ward 3 
Mark Lewis Representative, Ward 5 

 
Tucson Water Staff Members:  
Melodee Loyer Planning Administrator 
Steve Ritter Financial Services Administrator 
Pat Eisenberg Engineering Administrator 
Britt Klein Maintenance Administrator 
Wally Wilson Chief Hydrologist 
Theresa Bourne Lead Financial Accountant 
Daniel Ransom Water Conservation Supervisor 
Kris LaFleur Staff Assistant 

 
Other Attendees:  
Steve Arnquist Ward 1 Council Aide 
W Mark Day Citizen 

 
 
 
2. Announcements – There were no announcements. 

 
3. Call to Audience – Mr. Day requested that staff provide him with water sales data for FY 

2016. Chair Stratton later asked staff to provide the data at the next Subcommittee 
meeting. 

 
4. Review of August 10, 2016, Legal Action Report a nd approval of Meeting Minutes – 

Members reviewed the Legal Action Report from the August 10, 2016, CWAC Finance 
Subcommittee meeting. Member Freitas moved to approve the Minutes; Member Wong 
seconded the motion. The motion was carried by a vote of 7-0. 
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5. Brief review of Finance Subcommittee work plan –  Members and staff discussed 

changes to the work plan document that were made following the August subcommittee 
meeting. Members suggested additional changes to the work plan, which staff will 
incorporate prior to the October meeting. 

 
6. * Low-Income Assistance Program review – Staff presented information about Tucson 

Water’s current low-income assistance program (LIAP), and discussed potential 
considerations for the program as the utility explores rate structure alternatives in the 
coming year. The discussion between Tucson Water staff and the CWAC Finance 
Subcommittee was based on a set of understandings and assumptions: 

 

-  Mayor & Council have tasked Tucson Water with providing the LIAP 
 

-  The City Manager has directed TW to evaluate alternate rate structures, including an 
increased Base Rate, to improve revenue stability 

 

-  Increasing the Base Rate may have a regressive impact on low-income customers 
 

-  Tucson Water and CWAC are responsible for ensuring low and equitable rates for all 
customers 

 

-  A low-income assistance program must mitigate rate impacts while maintaining a 
strong conservation signal 

 
Staff presented data indicating that about 30% of communities nationwide provide some 
form of utility payment assistance. A comparison of municipalities’ low-income programs 
included various forms of bill-payment assistance (reductions, extensions, fee waivers, 
crisis vouchers), as well as assistance with water conservation measures (high-efficiency 
fixtures, household plumbing repairs). 

 
Staff reviewed Tucson Water’s current low-income assistance program, which provides a 
monthly 50% water bill adjustment to about 4,000 qualifying customer accounts. 

 
While considering changes to its rate structure, Tucson Water’s goals for the LIAP will 
be: 

 

-    Avoid financial impacts to low-income customers 
 

-    Maintain the current average low-income adjustment per-customer 
 

Staff presented potential alternatives to the current program that could mitigate the 
impacts of a Base Rate increase. Under these alternate programs, bill adjustments could 
be based on: 

 

-    A 100% base rate adjustment, leaving only volume usage on the bill 
 

-    A base rate adjustment plus a 2 CCF usage allowance 
 

Staff  also  discussed  additional  low-income  assistance  options  for  consideration, 
including: 

 

-    Penalty and fee relief 
 

-    Scheduling of payment dates 
 

-    Community contributions 
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Members and staff discussed at length the LIAP and potential changes to the program 
related to Tucson Water’s upcoming rate structure review. Outcomes included: 

 
 

- Members requested additional data about current LIAP participants and program 
impacts 

 

- Some members expressed basic disagreement with the Utility administering a LIAP 
subsidized by ratepayers 

 

- Members requested that staff provide a clear intent for any potential increase of the 
Base Rate (i.e., revenue neutral vs revenue increase) 

 

- Members were supportive of the Base Rate / Base + CCF concepts. However, more 
information is needed about the size and cost of a fully implemented LIAP before 
members can make budget or spending recommendations for changes to the LIAP 

 

- Members support the concept that LIAP spending should reduce water waste and 
promote conservation 

 

- Members  expressed  support  for  some  of  the  additional  low-income  assistance 
options presented by staff, including Fee & penalty relief, and a community 
contribution on via the utility bill 

 
7. Future  agenda  items  –  The  next  Finance  Subcommittee  meeting  will  be  held  on 

October 12, 2016. Discussion topics will follow the work plan established by the 
subcommittee. Member Shipek requested that an analysis of CAP delivery costs vs. 
groundwater costs be prepared and provided for the subcommittee, to be included in the 
planned discussion of Conservation and Incentive Programs. 

 
8. Adjournment – The meeting was adjourned at 3:16 p.m. 
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MEMORANDUM 
 
 

DATE: November 23, 2015 
 

 
 

TO:  Honorable Mayor and Council Members FROM: Albert Elias · 
Acting Director 
Tucson Water/Assistant 
City Manager 

 
SUBJECT: Tucson Water Low Income Program Rev iew 

 
Introduction 
In  recent  months,  Tucson  Water  (TW)  has  received  several  inquiries  regarding  the  low  income 
payment assistance  program.  As the program has evolved since its inception, differing  perceptions of 
the program 's effectiveness  have emerged . TW staff  has undertaken  a review of the program at this 
time   to   evaluate   the   effectiveness   of  the   program,  and   to   provide   recommendations   for   its 
improvement.    As such, this  memorandum  is intended  to  incorporate  both a  historical  review  and 
supply current data on TW 's low income program . 

 
Background 
The  low income program was initially  intended  to provide  payment relief to qualifying  low income 
residents  through application  at Pima County 's Community  Action  Agency (PCCAA),  a division  of 
the  Pima  County  Community  Services,  Employment, and  Training  Department.     Those  needing 
assistance  would qualify for the program based on income and could receive aid in payment of their 
water  bill up to two times  per year.   TW entered  into an Intergovernmental  Agreement  (IGA)  with 
Pima County  to share the program 's administrative  costs (initially  $30,000  annually) and to provide 
payment adjustments  to customers qualified for the program (up to $350,000 annually).  In later years, 
the  City 's   Budget   Department   administered   the  payments.     Currently,  TW   is  responsible   for 
administering  this agreement. 

 
Beginning   in  FY  2013  the  program  was  modified  to  provide  a  percentage  adjustment   on  the 
customer's bill for up to one year at which time the participant could reapply for assistance.   The 
percentages of adjustments  over the last three years were as follows: 

 
FY 2013 30% Monthly Adjustment Requalify Annually 
FY 2014 40% Monthly Adjustment Requalify Annually 
FY 2015 50% Monthly Adjustment Requalify  Annually 

 
Review 
Based  on  a  review  of  the  payment  assistance   provided,  the  low  income  program  appears  to  be 
performing well, and participation  is growing within the community.   TW staff analyzed the monthly 
payments and participation  levels from FY 2013 through FY 2015. The graph below reflects that TW 
funding  of the  low income  program  has  increased  by 53%  from  $531 ,105 in 2013  to $812,886 in 
2015.   Also, program  participation  has almost  doubled  to approximately  4,000  participants  from an 
average  of  slightly  over  2,100  two  years  ago.   The  table  below  provides  the  annual  costs  of  the 
program,  monthly  costs, and  participation   levels.  See  also  the  attached  graphs  showing  program 
growth. 
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 FY 2013 FY 2014 FY2015 
Annual Program Cost $531 ,105 $770,844 $812,886 
Number of Billing Statements 25,458 39,959 47 653 
Average Adjustment  per Billing 
Statement 

$261.57 $231.86 $205.19 

    
 FY2013 FY 2014 FY 2015 
Average Monthly Program Cost $44,259 $64,237 $67,741 
Average Monthly Participants 2,122 3,330 3,971 
Average Monthly Adjustment 
per Billing Statement 

$21.80 $19.32 $17.10 

 
With respect to the apparent decrease  in the Average Monthly Adjustment amount, it should be noted 
that  TW  customers   have  reduced   their   water   consumption   over  the  last  several   years.     The 
corresponding  reduction  in single famil y water  consumption  was approximately  16% over this time 
period.    Low  income  participants  have  reduced  their  water  usage  greater  than  the average  single 
family.   ln regards  to  program  costs,  not  included  in the table  above, is the $40,000 TW  pays to 
PCCAA to administer the program. 

 
1n recent years TW has budgeted $525,000 for the low income program. The real cost of the program 
in  FY  2015  was  actually  the  total  adjustments   plus  payments  to  PCCAA,  which  totaled  about 
$852,886.  This does not include internal administration  costs at TW.  Cost increases can be attributed 
to the increased use of the program, and increased benefits to users. 

 
Other Low Income Programs 
To determine  how TW's program compares  with similar jurisdictions, the below cities were surveyed 
in  regards  to  their  low  income  assistance  availability. Only  Albuquerque,     ew  Mexico  offered  a 
si.m·i 1ar program among the seven entities surveyed. 
 

 
Utility Name 

Low- 
IDeome 
PI'02ram?  

 
IDeome 
Qualifyin2 Level 

 

 
 
Benefit 

 
Renewal 
Frequency 

 
Albuquerque  Bernalillo 
County Water Utility 
Authority, NM 

 
 
 
 

YES 

 

 
 

133% ofFederal 
Poverty Level 

Reduction of 
monthly bill 
depending on 
income level 

 
 
 
 

Annual 
City of Las Cruces, NM NO N/A NI A N/A 
El Paso Water Utilities, 
TX 

 
NO 

 
N /A 

 
NIA 

 
N/A 

Las Vegas Valley Water 
District, NV 

 
NO 

 
N/A 

 
N/A 

 
N/A 

City of Phoenix, AZ NO N/A N/A N/A 
City of Mesa, AZ NO N /A N /A NjA 
C i ty of Glendale, AZ NO N/ A N/A N/A 

 
Based on these comparisons, TW 's Low Income Program is providing assistance  not widely offered in 
other commun i ties. 
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PCCAA Program  Administration 
PCCAA administers several low income programs, including ones for Pima County Wastewater 
Reclamation  Department  (RWRD),  and Tucson  Electric  Power.   This  provides  low income families 
the  convenience  of  one  location  where  they  may apply  for  assistance  with  three  different  utility 
services. 

 
An impediment for  low income customers  is the current application  process.   Potential  low income 
customers  are required to leave a voice message at PCCAA.   It takes  up to 6-8 weeks for PCCAA to 
respond to those customers.   After PCCAA 's initial response, it takes another week or two to qualify 
the customer.  This backlog is detrimental  to customers, and causes extra phone calls to TW customer 
service, as  well  as  account  adjustments  to  accommodate  the  wait.    Reduction  of  those  calls  and 
adjustments  could provide some relief to low income customers, as well as to TW customer service. 

 
The $40,000 presently  paid annually  to PCCAA covers one full time employee.   Last year PCCAA 
reported spending $43,000 supporting the TW low income program. 

 
ln addition,  the IGA between the City and PCCAA  has expired, and needs to be replaced.   TW plans 
to return to Mayor and Council with an updated agreement in the coming months. 

 
Next Steps 
TW plans to take the following steps to improve the low income program: 

 
I)   Working with PCCAA to evaluate  their processes and determine  where there are efficiencies 

that can be made to improve customer service. 
2)   Working   with   PCCAA,   Environmental    Services,  and   RWRD   to   streamline   customer 

approvals, and reduce wait times.  Some options being evaluated  include: 
a.  Possibly  have all three programs administered  by PCCAA.   Presently  Environmental 

Services  administers  their  low  income  program.   Environmental  Services  is able to 
process  its  low  income  customers  within  two  weeks.    At this  time  it  may  not  be 
prudent to move the Environmental Services  program until improvements are made at 
PCCAA. 

b. Synchronize  renewal  schedules  for  Wastewater,  Water  and Environmental  Services 
so that they all renew at the same time. 

c.    For customer  receiving Social Security and Disability have a 3-year renewal in lieu of 
a 1-year renewal.  These customers  are normally  long term users of the program, and 
generally make up about 60% of low income customers. 

3)  Adjusting the TW financial plan to show the impact that has occurred due to the increased 
participation  in the low income program, as well as the expected  future impacts to the cost of 
the program due to improved low income customer service. 

 
Once efficiencies  have been identified  to improve customer  service for the low income program, TW 
staff intends to proceed toward a new IGA and implementation  of those efficiencies. 

 
Attachment: Low lncome Program Graphs 
Cc   Michael Ortega, Ci ty Manager 

Executive Leadership Team 
and y Elder, Deputy Director  Tucson Water 
cott Clark, Depu ty Director, Tucson Water 

Mel odee Loyer, Interim Bu  iness   erv i ces Administrator, Tucson  Water 
Citi  zen s Water Advisory Committee 
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Preface 
 

Drinking water and wastewater utili ties have the extraordinary  task of 

providing public health  and economic  sustainabili ty for their local 

communities. And the price tag to do so is equally extraordinary. 

Utilities across the country are increasingly seeing the need  to invest 

in aging infrastructure, new technologies, regulatory requirements, and a 

skill ed workforce. They are addressing these needs to uphold their 

public service duty, all the while keeping  in mind their customers’  ability 

to afford these essential services. 
 

 
Affordability. 

 

 
This is an important  concept that  we must consider as public servants. One that  our water sector 

grapples with more and more as increased investments are needed to address complex,  and many 

times competing, social and water quality issues. To address these issues, utili ties have been 

developing  household affordability programs that  focus on an individual customer’s ability to pay for 

drinking water and wastewater services. 

 
These customer assistance programs are innovative ways to meet  specific customer needs, while 

also meeting  the utility’s financial  needs and obligations. These programs are not a one-size-fits-all 

approach. Utilities have developed and adapted their own programs to the needs and structures 

of their local communities. Some  households that  may have difficulty paying their water and sewer 

bill s include those on fixed incomes or lower incomes, as well as households that  face a temporary 

crisis such as a job loss, ill ness, or other  domestic situation. This document shows the different 

programs that  utili ties have initiated,  some sophisticated and some common  sense, to ensure that 

all customers receive  services and,  at the same time, allow the community to benefit from a more 

sustainable and resili ent utility. 

 
We hope  that  the examples in this compendium show how utili ties have addressed affordabili ty 

matters for their most precious asset – the citizens they serve. 

 
Andrew Sawyers 

Director 

Office of Wastewater Management 
 
 
 
 
 
 

Andrew Sawyers is the director for the Office of Wastewater Management, which leads the Water Infrastructure and 

Resili ency Finance Center.  The Center  identifies financing  approaches for public health  and environmental goals  by 

providing financial  expertise to help communities make  better-informed decisions about  the drinking water,  wastewater, 
and stormwater infrastructure. 
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Introduction 
 

Drinking water and wastewater utili ties across the country are changing  the 

way they do business to help all members of their communities maintain 

access to vital drinking water and wastewater services, while also protecting 

the utili ties’  bottom  lines. 
 

 
In every community across the country, there  are some customers that 

will have difficulty paying their water bill s. According to the U.S. Census 

Bureau,  46.7 million people  (14.8 percent of the U.S. population) 

lived in poverty in 2014 (DeNavas-Walt and Proctor 2015). Other 

people  experience unexpected crises that  affect  their ability to pay. In 

response, a number  of water and wastewater utili ties have developed 

customer assistance programs (CAPs) that  use bill discounts, special 

rate  structures, and other  means as an approach to help financially 

constrained customers maintain  access to drinking water and wastewater 

services (collectively referred  to as “water services”  or “water utili ties”  

throughout this document). These programs help households address 

 
A study by the U.S. 

Geological Survey found 

that about 86 percent 

of the U.S. population 

relied on a public utility 

for their drinking water 

or wastewater services in 

2010 (Maupin et al. 2014). 

issues with affordability and help protect  public health  throughout the community.  They also help 

ensure the utility can sustainably provide its core services, price services appropriately, and preserve a 
broad  customer base. 
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The U.S. Environmental  Protection  Agency (EPA) researched publicly available  information  to identif y 

drinking water and wastewater utili ties in the United States that  have developed CAPs. Public websites 

and public documents were reviewed to compile programs that  large drinking water utili ties and 

wastewater utili ties (i.e., serving more than  100,000 people)  have developed. A separate review was 

conducted of public websites and public documents developed by a random  sampling of medium- 

sized drinking water and wastewater utili ties serving between 10,000 and 100,000 people. Additional 

utili ties reached out to EPA to provide information  on their CAPs. 
 

The review effort considered 795  utili ties, and found that  more than  a quarter  (228  utili ties, or 28.7 

percent)  offer one or more CAPs. A total of 365  CAPs are currently offered,  mostly by large utili ties 

(Table 1). A Quick-Find Matrix, presented in Appendix A, offers brief profiles of all identified  programs. 

More detailed information  on each  program is presented in Appendix B: Utility Snapshots. 
 
 

Table 1. Customer Assistance Programs Offered by U.S. Drinking Water and Wastewater Utilities 
 

 

 
Type of Drinking Water and Wastewater 
Utilities Reviewed 

 

 
Number of Utilities 

Reviewed 

Number of Utilities 
Found to Have One 
or More Programs 

Total Number of 
Programs1 Identified 

During Review 

Large Utili ties (>100,000 people) 620 190  (30.6%) 308  (84.4%) 

Medium Utili ties (10,000–100,000 people) 175 38 (21.7%) 57 (15.6%) 
1  Of 795  utili ties reviewed, 228  utili ties offer a total of 365  CAPs. 

 
 
 

Meeting Expenses – A Neighbor’s Perspective 
 

This document does not address the overall utility affordability of 
developing or complying with drinking water and/or wastewater 
regulations. Instead, this document focuses on programs that drinking 
water and wastewater utilities have developed to assist customers that 
have difficulty paying for drinking water and/or sewer services. This 
relates to a different context of affordability—that of 
an individual customer’s ability to pay for 
drinking water and wastewater services. 
Regardless of a water utility system’s rates 
and rate design, some customers will have 
difficulty paying for service, no matter the 
price of the service. Customer assistance 
programs are tools that help utilities address 
these affordability challenges. 

 
This document does not suggest what 
utilities should or must do. Instead it provides 
examples of hundreds of utilities’ proactive 
efforts to change how they do business, to 
help ensure all their customers can receive the 
public health benefits of water service while 
meeting the utility’s financial needs and 
obligations. 
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This document is designed to help drinking water and wastewater utili ties build on their existing CAPs 

or adopt  new CAPs by learning from the experiences of other  utili ties. By highlighting what CAPs are 

meeting  which needs within diverse communities across the United States, utili ties can see what 

works, and why. 
 
 

Why Focus on Customer Assistance Programs? 
 
 

Under current  rate  structures, utili ties 

often find approximately  1 percent of 

their customers are unable  to pay at 

any particular  time (WRF 2010). 
 

Households on fixed or lower incomes may 

sometimes have difficulty paying their bill s; plus, 

any family, regardless of household income,  could 

face an unexpected crisis (e.g.,  job loss, ill ness, 

death, divorce) that  puts them  in a temporary 

hardship situation. For some types of utili ties, 

nonpayment would lead to a prompt termination of 

service, and customers would face inconvenience 

and might explore substitute options. In contrast, 

a water service customer facing disconnection 

also faces immediate health  and safety threats. 

Therefore, water utili ties across the United States have demonstrated a commitment to helping low- 

income  customers and customers in crisis delay and avoid disconnection. Many communities have 

decided that  each  resident should  have the same access to clean  and safe water that  everyone  else 

in the community enjoys, even if paying for the service is beyond their immediate means. It is water’s 

special status as essential to public health  that  makes ensuring access more than  a charitable cause. 
 
 
 
 

 
“In every community in the U.S., some households inevitably have difficulty in paying water 

and wastewater bills. The relative number may be large or small, but there are always some 

that find public utility service unaffordable. This is true whether the community as a whole is 

wealthy or poor, whether the average cost of water and wastewater service is high or low, and 

whether the utility’s collections policy is strict or lax.” 
 

—Environmental Financial Advisory Board (EFAB) 
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CAPs Benefit  Customers and Communities 
 

Utilities use CAPs to help customers and strengthen their local 

communities. Community members are able to: 
 

• Address issues with affordabili ty, 
 

• Retain or restore access to water services crucial to their daily li fe, 
 

• Avoid penalties and fees, and 
 

• Avoid the health  threats, inconvenience, and stigma of water service 

disconnection. 
 
 

CAPs Benefit  Utilities 

 
 
 
 
According to the Water 

Research Foundation, 

low-income households 

are three times more 

likely to have their water 

and/or sewer service 

disconnected than other 

households (WRF 2010). 

 

Utilities have also discovered that  CAPs support their business in three  key areas: 
 

1. Offers an Opportunity to Practice Social and Corporate Responsibility – Taking care  of the less 

fortunate in our communities is the right thing to do. Utilities have a unique  opportunity to help 

neighbors in need. 
 

2.  Improves Public Relations – From a business standpoint, CAPs allow utili ties to: 
 

• Improve public health  and environmental quali ty, 
 

• Continue  their critical role in the community and local economy, 
 

• Improve their standing with customers, and 
 

• Bolster their reputation with other  key stakeholders in 

the community. 
 

A water sector utility that finds ways to serve its entire  customer 

base will be championed as a critical asset to the community. 
 

3.  Improves Financial Health – Utilities can save on administrative 

and legal costs associated with collecting on debts, disconnection, 

and reconnection of water services. 

 
Because of these benefits to the utility, its customers, and the community, 

many utili ties have voluntarily developed a CAP (or in many cases, CAPs) 

tailored  to meet  customers’  needs. The variety of CAPs across the country 

(highlighted in the Quick-Find Matrix and Utility Snapshot sections provided 

at the end of the document) show that  utili ties are developing  innovative 

and creative  custom solutions. 
 
 

Household-level affordability problems often result in increased costs and decreased revenues 

for water and wastewater utilities that impact all customers, rich and poor alike. Excessive 

numbers of disconnections for nonpayment create major inconvenience for households and 

may contribute to public health problems (EFAB 2006). 
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Costs of Providing Water and Wastewater 
Services 
The business of running a drinking water or wastewater utility is complex,  with a variety of fixed costs 

associated with providing public services. Utilities must cover the cost of daily operation and 

maintenance expenses (including energy, labor, chemicals, and other  supplies) to ensure continuous 

service that  meets applicable federal  and state public health  and environmental standards. In addition, 

utili ties plan for long-term capital  and operational investments such as: 
 

• Repairing and replacing  aging infrastructure. 
 

• Preparing for drought conditions and water quantity issues. 
 

• Increasing utility resili ency and security. 
 

• Complying with new rules and regulations. 
 

 
Estimates for repairing and replacing  aging infrastructure alone  amount  to a trillion dollars in 

investment needs collectively facing the industry in the next 25  years (AWWA 2012). More than  $600 

billion of this need  is eligible for financing  under  the Drinking Water State Revolving Fund (DWSRF) 

and Clean Water State Revolving Fund (CWSRF) programs, but the needed investment far outpaces 

the funds available.  As more and more utili ties use best management practices such as asset 

management to forecast costs needed to sustainably manage their utility, these costs may increase. 

Rising costs for replacing  aging infrastructure will be accompanied by higher bill s for customers. As a 

result, the need  for affordability programs will i ncrease over the next several decades. 
 

Utilities can tap numerous possible revenue  sources to cover costs for providing service, including 

usage charges, connection fees, and in some cases property tax revenue. Setting  rates is usuall y 

performed  at the discretion of the utility and the local unit of government. Utilities and local 

governments have the authority to work into their business model a safety net of one or more CAPs 

that  reduce  customers’  risk of losing water service or incurring financial  penalties. 
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Eligibility Criteria Vary by Utility 
 

As shown in Figure 1, the most common criterion considered for CAPs eligibility is status as a low-income 
household. Senior citizens are often eligible for assistance, as are households experiencing short-term 
financial hardships.  EPA also found programs targeting assistance to disabled customers, as well as 
customers that are either active duty or veterans of the military. Specific eligibility criteria (e.g., the income 
threshold used to qualify) differ across programs. The way utilities determine customers’ eligibility also 
varies, with some utilities conducting application reviews and approvals in-house and others collaborating 
with social service programs to accept their eligibility determinations. 

 
 
 

Who Needs Assistance? 
 

CAPs serve different segments of the population  based on factors such as income  level (e.g.,  low- or 

fixed-income), permanent disabili ty, occurrence of temporary  hardship (e.g.,  recent  divorce, death of 

spouse, recently unemployed), age (e.g.,  senior citizens), and/or status as a veteran. 

 
Income is the most common  criterion used to determine rate  assistance eligibility. Some  utili ties offer 

a discounted rate  for customers whose income  is below a specified threshold. The threshold might 

be based on the poverty level (e.g.,  twice the federal  poverty level) or on water bill charges exceeding 

a specified percentage of income  (e.g.,  median  household income,  or MHI). Some  utili ties require 

customers to stay current  on their water bill s to remain  eligible for assistance. 

 
Some  utili ties determine eligibility according  to whether  the customer receives assistance from other 

social aid programs. Under this criterion, eligibility for utility billing assistance is based on successful 

enrollment  in assistance programs offered by other  agencies or organizations, which lowers the 

administrative costs to the water utility, makes the process easier for recipients, and generall y 

accelerates the reach  of the water CAP. 

 
EPA’s review of 795  utili ties 

across the nation  showed 

that  almost 30  percent of 

utili ties offer one or more 

CAPs, for a total of 365 

active programs. Some 

CAPs provide assistance 

to more than  one group 

of customers. Overall, the 

customers most  frequently 

targeted by CAPs were 

those in low-income 

households (Figure 1). 
 

 
Figure 1. Types of customers assisted by CAPs at U.S. drinking water and wastewater utilities. 
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Types of Customer Assistance Programs 
 

Utilities offer a variety of assistance programs to meet  the needs of their customers. (See  Appendix B: 

Utility Snapshots for more information on specific programs described in this section and their materials.) 

Common program types include: 
 

Bill Discount — Utilities reduce  a customer’s bill, usuall y long-term. Can be applied  to nearly any 

type of rate  structure or aspect of the bill (e.g.,  variable rate  structure, fixed service charge,  and 
volumetric charge).  Also known as write-off, reduced fixed fee. 

 

Flexible Terms — Utilities help customers afford services and pay bill s through arrearage 

forgiveness (e.g.,  rewarding timely bill payments by partially forgiving old debt  and establishing a 

payment  plan for future payments), bill timing adjustment (e.g.,  moving from quarterly to monthly 

billing cycles), or levelized billing (e.g., dividing total anticipated annual  water and sewer bill by 12 

to create a predictable monthly bill amount). Common categories of different program types include 

payment plans, connection loans, managing arrears, levelized billing, bill timing. 
 

Lifeline Rate — Customers pay a subsidized rate  for a fixed amount  of water,  which is expected to 

cover that  customer’s basic water needs. When water use exceeds the initial fixed amount  of water 

(i.e., the lifeline block), the rates increase. Also known as minimum bill, low-income rate structure, 
single tariff, water budget. 

 

Temporary Assistance — Utilities help customers on a short-term or one-time basis to prevent 

disconnection of service or restore service after disconnection for households facing an unexpected 

hardship (e.g.,  death, job loss, divorce, domestic violence). Also known as emergency assistance, 
crisis assistance, grant, one-time reduction. 

 

Water Efficiency — Utilities subsidize water efficiency measures by providing financial  assistance 

for leak repairs and offering rebates for WaterSense-certified fixtures, toilets, and appliances. Also 
known as water conservation. 

 
EPA’s review of 795  utili ties 

across the nation  showed 

that  almost 30  percent 

offer one or more CAPs; of 

these, 155  included  a bill 

discount in their CAP. The 

next two most popular  CAP 

types were flexible terms 

and temporary  assistance 

(Figure 2). 
 
 
 
 

Figure 2. Types of CAPs offered by U.S. drinking water and wastewater utilities. 
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Bill Discount 
Reduces bills on an ongoing basis usually by a percentage or dollar amount. This broad category encompasses a diverse array of programs. 

 
 

Opportunities 
• Targets households that  have difficulty paying water 

and/or sewer bil ls. 
 

• Offers flexibility to structure in a variety of ways, 
including a sliding scale; can apply to any type of 
rate  structure. 

 
Challenges 
• Revenue  impact  may be greater  because programs are 

generally designed to provide assistance long-term. 
 

• Can be confusing to customers if program-related 
outreach and education isn’t provided. 

Considerations 
• Administrative burden  is low if utility can partner  with an 

existing social service program for eligibility determination 
and enrollment; administrative burden  can be higher if a 
partnering  opportunity doesn’t exist. 

 

• A percentage discount can give households using more 
water a larger subsidy, creating  concerns of equity and 
providing a disincentive to use water ef ficiently. 

 

• Does not take  into account other  factors that  might 
be causing long-term high water usage, such as older 
appliances and fixtures. 

 
 

New York City, New York 
 

Mayor de Blasio and the New York City Department of Environmental Protection 

(DEP) announced on December 24,  2015, that  nearly 52,000 low-income, senior, 

or disabled homeowners across the city will receive  an automatic one-time credit of 

$115.89 on their next water bill, saving most participants approximately  25  percent 

on their annual  bill. The credit is part of the Home Water Assistance Program, first 

introduced in 2014, to assist approximately  12,500  homeowners who qualified  for the federal  Low-Income Home 

Energy Assistance Program (LIHEAP). In 2015, DEP expanded the program to include those who receive  a Senior 

Citizens Homeowners Exemption or a Disabled Homeowners Exemption for property taxes, bringing the total to 

nearly 52,000 homeowners. DEP has partnered with the Human Resources Administration and the Department 

of Finance to identify qualified  homeowners (with homes housing one to four famili es) who received  a LIHEAP 

or low-income property tax benefit in 2015. Homeowners do not have to do anything to receive  the credit; it will 

automatically appear on the next water and sewer bill for qualifying customers. 
 
 
 
 
 
 

“Any assistance to low-income homeowners is welcome news in the Bronx 
and New York City. Many families struggle from paycheck to paycheck and 
receiving a credit on their next water bill will likely go a long way to help. 
… I would like to thank Mayor de Blasio, the New York City Department of 
Environmental Protection, the Human Resources Administration and the 
Department of Finance for their work in making sure that more than 52,000 
households receive a credit of $115 on their next water or sewer bill through 
the Home Water Assistance Program.” 

 

—Assembly Member Latoya Joyner 
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American Water  

 
American Water provides drinking water and sewer-related services to 

communities in 45 states. They offer multiple CAPs designed as a safety net for 

customers in need. 
 

New Jersey American Water’s H2O Help to Others ProgramTM (serving Liberty, Ocean City, Raritan,  Short Hill s, 

and coastal north and western New Jersey) includes a bill discount program that  provides low-income customers 

in New Jersey a water bill credit (grant) of up to $500. Eligible customers must have a total combined  monthly 

income  at or below 200  percent of the federal  poverty guidelines. In some cases, recipients must pay a portion 

of their bill based on their income.  In 2014, New Jersey American Water provided $92,453 in assistance grants 

to 327  households. Eligible customers could also receive  a 100  percent discount on their monthly fixed service 

charge  for water.  Approximately 5,500 customers in New Jersey were enrolled 

i   this program as of December 31,  2014. 

 
In Pittsburgh and Lake Scranton, the 

Pennsylvania American Water Company uses 

its H20 Help to Others Program™ to offer 

income-qualified drinking water customers 

an 80  percent discount on their monthly 

water service fees and grants of up to $500 per year. Low-income sewer 

customers also can receive  annual  $500 grants as well as a 15  percent 

discount on their total wastewater charges. The threshold for qualification 

for assistance is 150  percent of the poverty line. 
 

For some of these programs, American Water provides corporate funding 

as well as a corporate match  for customers’ donations. Other programs 

are funded  through the rate  design. American Water customers wishing to 

contribute to the H2O Help to Others Program™ can add a donation  to their monthly American Water bill payment. 

All donations and American Water’s matching  funds go directly to qualifying customers. 

 

Seattle, Washington 
 

Seattle Public Utilities (SPU) offers its drinking water 

and sewer customers a bill discount of 50  percent if their 

household income  is at or below 70  percent of the state 

median  household income.  All SPU residential accounts 

are eligible if they meet  income  guidelines, which vary by 

household size. Renters and condo owners who do not receive 

a water bill directly could be eligible for a credit to their 

electric  bill instead. Renters living in single family homes and 

duplexes receive  more credit than  residents in multifamily 

buildings. Households participating  in the Housing Choice 

Voucher Program (Section  8 housing) or living in other 

specific  subsidized housing units are not eligible for 

the bill discount program.  In addition  to offering the bill 

discount program,  the utility also offers a complementary 

Emergency Assistance Program designed to help qualified 

customers with delinquent bill s. 
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Flexible Terms 
Helps customers stay current with bills by waiving penalties, fees, interest, and/or changing how they are billed over time. 

 

Opportunities 
• Highly effective and popular  for gas and 

electric utili ties. 
 

• Few legal or policy barriers make 
implementation relatively low-cost 
and easy. 

 

• Can reduce  administrative costs for the 
utility. 

 
Challenges 
• Can diminish the power of water 

conservation pricing. 
 

• Can reduce  revenue  for the utility. 

Considerations 
• Increasing billing frequency  does not require  the utility to change 

the frequency  of meter  reading;  however, some utili ties may find it 
necessary. 

 

• Monthly billing allows for predictability and planning.  Levelized billing 
works well when it is voluntary or other  utility bill s are also levelized. 

 

• Some  measures, like levelized billing and bill timing, are revenue 
neutral. Other tools, such as forgiving arrears and interest-free payment 
plans, lower (potential)  revenue. Reduced  fee programs can improve 
collectability of revenue. 

 

• New technology,  such as pre-paid meters and smart meters, give 
utili ties more options for designing flexible terms that  customers can 
use to help remain  current  on their bill s. 

 
 

Philadelphia, Pennsylvania 
 

The Philadelphia Water 

Department provides 

a number  of CAPs to 

its customers to assist 

with water and sewer 

bill s, including several different options  for flexible 

terms. Customers having difficulty paying taxes 

or water bill s can arrange  a payment  agreement. 

When the customer enters into a payment 

agreement, they must pay the future monthly water 

and sewer bill s in full and on time, and make  their 

agreed upon monthly payments. The Homeowners 

Emergency Loan Program also provides no-interest repair loans  for customers 

in imminent  danger  of service disconnection because of a broken  or leaking 

water service or sewer drainage line. 
 
 

Tallahassee, Florida  
 
The city of Tallahassee’s municipally owned drinking water and 

wastewater utility offers customers levelized billing through a program 

called Budget Billing. This program allows customers to average  their 

bill s as a way to flatten out the peaks and dips of usage over the 

course of a year, resulting in a consistent bill for their utility services. 

The utility totals the past 12  months of utility usage (billed amounts) and divides the total by 12  to find the 

average  monthly bill. The utility then  adds another 10  percent to arrive at a monthly figure that  will be bill ed 

throughout the subsequent year. The additional  10  percent protects the customer from significantly underpaying 

bill s if their usage varies because of warmer or drier conditions. Every 12  months, the utility automatically 

reviews the account to determine the difference  between the actual  utility bill s and budget  billed amounts. This 

difference  will then  be used to compute the following year’s bill. Any amount  of underpayment or overpayment is 

rolled into the new budget  billing amount. 
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Opportunities 

Reduces bill for a set quantity of water on an ongoing basis to allow essential usage. 
 

Considerations 
• Can be targeted to specific eligible households, which 

reduces its cost. 
 

• Can promote  water conservation. 
 

Challenges 
• Targeting only eligible households makes implementation 

more dif ficult. 
 

• Eligible households may be more likely to use more water 
for basic  needs. 

• Consider adjusting the size of the lifeline block 
to take  into account the number  of people  in the 
household. 

 

• Some  ratepayers will be subsidizing (through 
higher rates) the ratepayers who qualify for the 
lifeline program. 

 
 

Los Angeles, California 
 
 
 
Through the Senior Citizen/ 

Disability Lifeline Rate 

Program, the Los Angeles 

Department of Water 

and Power offers eligible 

low-income households a 31  percent reduction  in water and 

sewer rates for the first 1,800 cubic feet of water used in every 

2-month billing cycle. After that  amount  (i.e., the lifeline amount), 

the standard rate  applies. To be eligible, residential customers 

must reside at the service address and be responsible for directly 

paying the water bill, be at least 62  years old or disabled, and 

have a combined  adjusted gross household income  of less than 

$33,200 for the previous year. The funds to pay the water bill 

must not be from another public agency.  Households who qualify 

might also qualify for a discount on their trash bill. Eligibility  

for the program  is reviewed biannually.  Existing customers 

continue  to receive  the discounted rate  as long as they 

maintain  eligibility. 

 
Norman, Oklahoma  

 
The municipally owned drinking water and sewer utility in the 

college town of Norman, Oklahoma, provides low-income 

households a special rate  structure for the first 5,000 gallons 

of drinking water they use; beyond 5,000 gallons  the standard 

rate  applies. Rather  than  paying $3.35 per 1,000 gallons,  they pay $1.50 per 1,000 gallons,  for a monthly 

savings of almost $10. In addition,  the municipality also provides low-income households meeting  federal 

guidelines a 50  percent discount off their monthly drinking water fixed fee ($6) and monthly sewer fixed fee 

($5). The net total potential monthly savings for low-income households is nearly $21. 
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Reduces bill one time or on short-term basis to help customer deal with an urgent, unexpected hardship. 
 

Opportunities 
• Targeted assistance helps customers during their time of greatest 

need. 
 

• One-time nature  can make  the program relatively inexpensive. 
 

• Partnering  with other  agencies and organizations can lessen 
administrative burden. 

 
Challenges 
• Can become long-term assistance unless limits are implemented. 

 

• Might be insuf ficient to prevent  a service disconnection. 
 

• Can have relatively high administration costs. 

Considerations 
• Water and sewer utili ties often partner 

with another organization  (e.g.,  a public 
assistance agency or local charity) to 
administer the program. 

 

• Resources for this type of program often 
come  from outside government agencies, 
social service agencies, or voluntary 
contributions from other  ratepayers. 

 
 

Charlotte County, Florida 
 

The HeartShip  Program of the Charlotte County Utilities provides $90  in emergency assistance 

on a first-come, first-served basis for drinking water and sewer services. A household can only 

qualify once  every 5 years. The utility partners with the county’s Health and Human Services 

Department, which certifies a recipient’s need  and qualification to receive  assistance. To be 

eligible, a customer must have received  an urgent  notice  for disconnection of service or had 

their service disconnected for nonpayment. In addition,  the household’s income  cannot  exceed 

150  percent of the federal  poverty guidelines, and they must have experienced an emergency situation beyond the 

household’s control. Customers support the program with tax-deductible donations. 
 

Portland, Oregon 
 

The Portland Water Bureau (PWB) offers several 

temporary  assistance programs for drinking water, 

sewer, and stormwater services. Households 

enrolled  in the Low-Income Utility Assistance 

Program could receive  one $150 crisis voucher every 

12  months. The customer must pay a portion of the 

bill to receive  assistance. Eligibility depends on family size and gross 

monthly household income.  PWB also offers a Safety Net Program 

that  provides assistance to residential ratepayers facing a qualifying 

emergency (such as change in employment, unreimbursed medical  bill s, or 

divorce). The Safety Net Program can delay service disconnection, waive 

delinquency  charges, offer interest-free payment  plans, and include financial 

assistance. The duration  of temporary  assistance is established on a case-by-case basis. 
 

Wyandotte County, Kansas 
 

The Kansas City Board of Public Utilities’ (BPU’s) Customer Hardship Payment  Service Program 

offers a one-time credit of up to $500 per year of a customer’s utility expenses for specific 

hardship cases, including a health  emergency, a change in employment or income  status, a 

change in family or marital status, or unforeseen documented expenses. To qualify, the customer must not have 

had more than  one late or missed payment  in a 12-month period.  The BPU, which is a nonprofit,  community-owned 

drinking water utility, developed the program in cooperation with the United Way of Wyandotte County. 
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Water Efficiency 

 

 

 

Reduces bill by directly implementing water saving measures, such as repairing or replacing leaking or outdated pipes and/or fixtures. 
 

Opportunities 
• Disadvantaged customers are more likely to have old fixtures and/or 

poor plumbing. 
 

• Can be a long-term solution to lowering bill s that  empowers 
homeowners. 

 

• Can use outreach materials and partnerships with other  utili ties 
through WaterSense. 

 

• Complements a community’s sustainable water management goals, 
carbon  reduction  efforts, etc. 

 
Challenges 
• Can impact  utili ties’ revenue. 

 

• Rebates for new devices and appliances may be less likely to help low- 
income  households. 

Considerations 
• Coupling water efficiency programs 

with increasing block pricing can be 
very effective. 

 

• Programs can be designed and 
structured in numerous ways, from 
rebates to service contracts with local 
providers. 

 

• Low-income customers are more likely 
to take  advantage of programs that 
provide in-house services as opposed 
to programs that  require  them  to buy 
their own equipment or ser vices 
(WRF 2010). 

 

 
Aurora, Colorado 

 
The municipal drinking water,  wastewater, and 

stormwater utility for the city of Aurora, has a 

Low-Income Water Efficiency Program (LIWEP) 

where it replaces old plumbing fixtures with 

new water-ef ficient ones. Each eligible 

household can receive  up to two toilets, 

two showerheads, and three  faucet 
 

aerators. These fixtures are replaced by 

the Mile High Youth Corps, who partners 

with the utility to perform the work in 

residences. Households must meet  the 

income  guidelines to qualify. Households 

that  are qualified  to receive  low-income 

benefits for electricity are automatically 

qualified  for the LIWEP. 

 
 

Portland, Maine 

Income Guidelines 
Number in Household 60% of Median Income 

1 $33,550 
2 $38,350 
3 $43,150 
4 $47,950 
5 $51,800 
6 $55,600 
7 $59,450 
8 $63,250 

 

The Portland Water District has a program for low-income customers 

where it provides financial  assistance to improve water efficiency and 

lower water bill s. The utility has teamed with The Opportunity Alli ance 

(TOA) to administer the Home Plumbing Assistance Program, which 

repairs, replaces, and installs plumbing fixtures and water-saving devices. Not only will TOA determine customer 

eligibility and conduct  the home  audit,  it will also develop  a remediation plan, subcontract all work to be 

completed, and conduct  an inspection after the work is done.  The items eligible under  the program include 

leaking or broken  water pipes, toilets, hot water tanks, kitchen  and bathtub faucets, shower heads, toilet dams, 

low-flow devices, and outside faucets. 
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California Water Service Helps Customers in 
Communities Statewide 

 
 

California Water Service Company (Cal Water) is an investor-owned company  serving 

478,000 customers in 23  service areas encompassing more than  100  communities 

across California. Founded  in 1926, Cal Water is one of the largest private water 

companies in the country. Though not all of Cal Water’s drinking water systems are 

physically close to one another, they all share a similarly designed CAP, regardless of 

the size of their customer base. 

 
As an investor-owned utility, Cal Water is regulated by the California Public Utili ties Commission (PUC). Every 3 

years, the California PUC evaluates the rates Cal Water charges its customers. Although the authorized revenues 

for private utili ties are cost-based, the PUC has also approved  CAPs (discounted rates) and rate  structures 

designed to influence customer behavior,  such as conservation. In contrast, government-owned public utili ties 

are subject to Article XIII C and D of the California Constitution (Proposition 218  approved  by the voters). As 

interpreted by the courts, Proposition 218  requires that  all government-owned public utility rates be based on the 

cost of service. This precludes cross subsidies within and among  customer classes, including CAPs. 

 

Low Income Rate Assistance Program 
The California PUC has encouraged Cal Water’s efforts to use CAPs to help customers in need. In fact, Cal 

Water was the first water utility in California to propose a CAP in 2006. Modeled after a similar program 

offered by electric  utili ties, the Low Income Rate Assistance (LIRA) Program provides a consistent benefit to 

all eligible customers in all their communities. The rates, both the fixed portion and the volumetric charges, 

differ across its communities, so Cal Water offers a bill discount that  is a constant 50  percent of the fixed 

monthly service charge.  The discount is covered  by adding a surcharge to all customers’ bill s. 

 
Approximately 20  percent of Cal Water’s customers are eligible for and receive  assistance under  LIRA. Any 

household that  qualifies for assistance from the electric  utility is automatically enrolled  in LIRA. Cal Water 

and local energy companies annually exchange data  on eligible households to ensure that  all qualified 

customers get assistance. By collaborating  on efforts to qualify customers based on income  guidelines, 

Cal Water saves on the efforts to qualify customers based on income  guidelines, Cal Water saves on 
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Cal Water Communities 
 

Medium/Large Systems 
(Serving 10,000+ people each) 

Small Systems** 
(Serving < 10,000 

people each) 

Bakersfield Hermosa Redondo*  Salinas 

Bayshore*  King City Selma 

Bear Gulch*  Livermore*  Stockton* 

Chico  Los Altos*  Visalia* 

Dominguez*  Marysvill e Westlake*  

E. Los Angeles*  Palos Verdes*  

Antelope Valley 
 

Dixon 
 

Kern River Valley 

Oroville 

Redwood Valley 

Will ows 

 

 
the administrative burden 

of running the program. 

The coordination requires 

the upfront investment of 

information  technology  work 

to allow utili ties to exchange 

information;  however, once 

established, the coordination 

makes administering the 

program easier and ensures 

the program’s maximum reach. 
 

Bathroom Fixture 
Replacement Program 

In most of its larger 

 
*Offers the Bathroom Fixture Replacement Program to LIRA recipients. 
** Small system summary information is not included in this report. 

communities Cal Water offers a Bathroom  Fixture Replacement Program to single-famil y household 

customers who receive  LIRA (see box for list of participating  communities). In this program,  the utility 

pays for the materials and labor to replace a toilet, faucet, and showerhead with no limit on the number 

of bathrooms per household. In 2015, about  1,500 out of 314,000 eligible customers participated in the 

fixture replacement program. 
 

 
Cal Water is happy with the LIRA program and how it’s helping customers. In addition  to the coordination efforts 

with electric  companies, Cal Water also works with community-based organizations to conduct  outreach to 

ensure eligible customers know about  the program.  Cal Water has found 

the Bathroom  Fixture Replacement Program to be very important  because 

rebate-only programs generally aren’t  effective in reaching  low-income 

households due to the cost burden  of initially purchasing the water-saving 

fixtures. The company  is proud to offer LIRA in all its communities; some 

of these communities – especially  the small ones – would not have CAPs 

if they were independent, government-owned water systems. Pooling 

resources to design and manage the program offers a significant cost- 

savings advantage; plus, the cost recovery can be spread over a much 

larger customer base. 

For more information, contact Stan Ferraro 

at 408-367-8225 or sferraro@calwater.com. 
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Northeast Ohio Regional Sewer District Offers Various 
Customer Assistance Programs 

 
 

The Northeast Ohio Regional Sewer District (NEORSD) provides 

wastewater services across 355  square miles of the greater  Cleveland 

area, including the city of Cleveland and all or portions  of 61  other 

municipalities. Created  by a court order in 1972, the utility treats more 

than  90  billion gallons  of water each  year for approximately  1 million people  through about  313,000 accounts. Every 

year, NEORSD collects $250 million in revenue  through user fees, has operating  expenses of $130 million, and 

invests $250 million annually into infrastructure. NEORSD is considering innovative financing  mechanisms because 

of its need  to fix aging and outdated infrastructure, as well as the anticipated need  to increase its capital  budget 

within the next 25  years to comply with a mandate to reduce  combined  sewer overflows (CSOs) by capturing  98 

percent of all wastewater entering  the combined  sewer system. 
 

The average residential customer currently pays a fixed fee of $7.20 per quarter, and  $78.05 or $79.85 per thousand 

cubic feet  in volume-based charges. Because a large segment of the service  population  is either  low-income, elderly, or 

both,  NEORSD is implementing  three  CAPs to help customers  who 

need  it.                                                                                                                           � ���������!�����
In addition  to expanding  its portfolio of affordability program offerings, 

NEORSD eliminated a minimum-usage charge  and incorporated a smaller 

fixed fee.  NEORSD offers three  CAPs, and approximately  28,000 eligible 

households benefit from at least one of them.  NEORSD considers the 

��������������������

��������"��

costs reasonable: $130,000 annually to administer the program,  and approximately  $1.3 million in lost revenue 

(0.5  percent of its operating  budget),  which is less than  the 2 percent revenue  loss that  had been  projected. 
 

 
To help administer some of the programs, NEORSD partners with the Cleveland Housing Network because of its 

experience and extensive reach,  as well as its “one-stop shop” that  allows customers to take  advantage of all 

utili ties’ affordability programs. The Network runs the programs, and the utility is charged  approximately  $130,000 

annually for the administrative services. In addition,  NEORSD has closely coordinated with Cleveland Water (the 

drinking water utility), which handles almost all billing responsibili ties for NEORSD. 

 

Homestead Rate Program 
NEORSD’s Homestead Rate Program is available  to customers age 65  or older, or to anyone 

under  65  who is permanently and totally disabled. To be eligible, an applicant’s total 

household income  must not exceed  $32,000 (effective January 1, 2015). 

Applicants must also own the property in which they live, and the property 

must be within the NEORSD’s service area. The rate  discount, which 

had been  33  percent, was recently raised to 40  percent (approximately 

$315 per year for the average  recipient)  and is given to approximately 

24,000 customers. 
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Wastewater Affordability Program 
In 2012 NEORSD started the Wastewater Affordabili ty Program, which provides a rate  reduction  of 40 

percent for households whose income  is at or below 200  percent of the poverty level (e.g.,  a family of four 

with a 2015 household income  under  $48,500). This program currently 

reaches approximately  2,500 households. Customers enrolled  in 

NEORSD’s program are automatically enrolled  in Cleveland Division of 

Water’s affordability program (drinking water) and vice versa. 

 

Crisis Assistance Program 
NEORSD launched its Crisis Assistance Program in 2012 to aid 

customers affected by an emergency in the past 6 months, such as 

major medical  expenses not covered  by any other  source, a job loss, 

a separation/divorce, or death of a household member. An eligible 

household may receive  assistance once  in a 12-month period in the 

form of a 50  percent credit of the outstanding sewer balance (up to 

$300); NEORSD has given a little over $100,000 per year on average 

in credits. In 2015, this program helped  1,135 households, giving 

approximately  $200,000 total (more than  its annual  average). 
 

In 2017 the utility is planning to change from quarterly to monthly billing 

to decrease the amount  paid for each  bill. NEORSD is also seeking 

other  ways to expand  existing programs to reach  more customers. 

Currently NEORSD is working with U.S. Representative Marcia Fudge 

to introduce  legislation  initiating the Low Income Sewer and Water 

Affordabili ty Program, which would help low-income customers pay 

water and sewer bill s. The concept is based on an existing program that 
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helps customers pay for heat  and electricity. NEORSD is also conducting  a series of focus group workshops and 

a survey on the topic of affordability of water/wastewater services relative to all other  categories of consumer 

spending in the area. 
 

These programs have enhanced the utili ty’s local image and community engagement. For a relatively small impact 

on revenues, the utility has positively addressed environmental justice concerns related to rate  increases from 

the CSO consent decree. According to Chief Financial Officer Jennifer Demmerle,  the key to NEORSD’s success is 

focusing on how they can strengthen the utility and community going forward rather  than  looking back. 
 

For more information, contact Chief Financial Officer Jennifer Demmerle 

at DemmerleJ@neorsd.org or visit www.neorsd.org/save.php. 
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Orange Water and Sewer Authority Reaches Out 
 

 
The Orange Water and Sewer Authority (OWASA) is a special purpose unit of local government 

providing drinking water,  sewer, and reclaimed water services to approximately  83,000 people 

through about  21,300 customer accounts in North Carolina’s Carrboro-Chapel Hill community, 

including the University of North Carolina at Chapel Hill in southeastern Orange County. 

OWASA’s operations are funded  through the fees users pay for service. 

 
State law does not empower  OWASA to give free or discounted service to customers based on financial  means or 

need. In accordance with North Carolina General  Statute 162A and the agreements of sale and purchase under 

which OWASA was established in 1977, OWASA is mandated to set its rates and charges based on the cost of 

service principle. The utili ty’s Bond Order also prohibits OWASA from discounting services or providing them  for 

free; this prevents the loss of revenues essential to ensuring  OWASA’s ability to pay the principal and interest on 

outstanding revenue  bonds (Epting 2015, letter). 

 
For customers unable  to pay their bill, OWASA may allow a credit extension that  provides them  with more time. 

Customers can also receive financial  assistance through OWASA’s Care to Share  CAP, which is funded  primarily 

through donations. OWASA also refers its customers in need  to governmental social service agencies and 

charitable organizations that  have provided bill payment  assistance in the past, and partners with those agencies 

to inform customers how to reduce  monthly bill s by conserving  water. 

 

Care to Share Customer Assistance Program 
OWASA’s Care to Share  CAP is funded  by voluntary donations and administered by the 

Inter-Faith Council for Social Service (IFC). Customers needing  help with their bill must 

contact IFC to determine their eligibility. OWASA’s customers donate money to fund the 

program by allowing their water and sewer bill to be rounded  up to the next dollar, or by 

specifying a fixed contribution  amount  on their bill. OWASA sets aside the funds for IFC 

to distribute to eligible customers. Approximately 1,000 OWASA 

customers contribute (5 percent), generating a total of about  $4,500 

per year. This funding source is insuf ficient to cover the community’s 

needs; at present, IFC provides approximately  $15,000 per year for bill payment 

assistance. 
 

OWASA is pursuing ways to increase customer contributions to the Care to Share  CAP. OWASA publicizes 

the CAP through messages on utility bill s, information  on the OWASA and IFC websites, periodic newsletters 

mailed to customers, information  provided to new and existing customers, and periodic appeals through local 

media  and other  agencies. OWASA cannot  use system revenues to fund or promote  the program;  therefore, it 

has solicited donations from the private sector and nonprofit 

organizations for direct support of the program,  as well as to 

help cover the costs of printing and distributing Care to Share 

marketing  materials. 
 

Water Conservation Outreach 
OWASA uses other  strategies to help its customers in need. 

OWASA staff  work with local social service and affordable 

housing agencies to better  inform customers of ways they 

can lower their OWASA bill s by reducing water use. As a 

 
 
 
 
 
 
www.owasa.org 
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result, the IFC, Orange County Department of Social Services, 

and other  agencies can educate customers about  how water 

conservation helps affordability. OWASA has also provided 

technical assistance to the IFC for a pilot-scale project in 

which leaks were repaired  and WaterSense rated fixtures (high- 

efficiency toilets and showerheads) were installed at six homes 

in a low-income area. 
 

 
OWASA has updated its business processes to inform customers 

 
www.owasa.org 

when they’re in danger  of having their service disconnected for nonpayment, and has also made  it easier for 

customers to apply for help if they need  it. In mid-2012 OWASA began  using PhoneTree software, an effective and 

efficient  way to remind customers to pay their bill to prevent  disconnection of water service as well as to avoid 

the charge  associated with reconnection. On its Past Due Reminder  Notices, OWASA now includes information 

about  where customers can turn if they need  bill payment  assistance. If customers request extensions of 

credit while they’re in a local social service agency office, that  agency will coordinate with OWASA to postpone 

disconnection for nonpayment while financial  assistance is sought for the customer. 

 
OWASAs efforts have helped  more customers maintain  service. The 12-month running average  number  of 

shut-offs for nonpayment has dropped  about  one-third since OWASA implemented the PhoneTree customer 

notification  system. The 

PhoneTree software cost 

about  $2,500 to purchase; 

OWASA’s annual  software 

maintenance and support 

fee is less than  $400. 
 
 
 
 
 
 
 
 
 

The number of disconnections for nonpayment has dropped about one-third since OWASA implemented 
the PhoneTree customer notification system. 

OWASA uses its geographic 

information  system to 

help inform its service 

affordability program. 

The utility links customer 

billing data  (shut-offs for 

nonpayment, extensions of 

credit for bill payment, and 

bill payment  assistance from social service agencies and charitable organizations) with property attribute data 

(e.g.,  the year the home  was built, number  of bathrooms, property ownership) to better  plan and target  service 

affordability education and outreach efforts, including in-home water-use surveys to help customers identify ways 

to reduce  their bill s through conservation, leak repairs, etc.  OWASA encourages its outreach partner  agencies to 

include information  about  OWASA’s affordability programs and water conservation tips in their newsletters and 

outreach materials. 

 
By working closely with the staff  of local social service and affordable  housing agencies, OWASA can more 

effectively reach  and help customers in need. In addition,  helping customers conserve water will reduce 

their future water bill s and lessen the likelihood they’ll need  bill payment  assistance from OWASA’s partner 

agencies. That will, in turn, enable social service agencies such as the IFC to stretch their available  funds and 

assist more customers. 

For more information, contact OWASA’s Sustainability Manager Mary Tiger at 
919-537-4241 or mtiger@owasa.org or visit https://www.owasa.org/need-help-paying-your-bill. 
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San Antonio Water System’s Customer Assistance 
Programs Reach Many 

 
 

The San Antonio Water System (SAWS) is one of the largest 

municipal water systems in the United States, with more than 

11,000 miles of potable water and sewer pipes. SAWS’ 500,000 

account holders receive  a monthly bill, which averages about 

$30  for residential customers. Before the city can approve  rate 

increases, SAWS must demonstrate a robust, affordability safety 

net to ensure at-risk households do not have their water 

service disconnected. 
 
 

SAWS offers eight programs (see box) to ensure all residents have 

access to water and sewer services. SAWS offers a streamlined, 

one-form application with check  boxes for all eight programs, 

allowing customers to select all for which they might be eligible. 

The total assistance provided through these programs is estimated 

to be approximately  $3.2 million in 2016, or almost 0.5  percent of 

SAWS’ total annual  revenue. This $3.2 million includes Affordabili ty 

Discount Program assistance ($2.6 million), $241,000 from 

Project Aqua, and $350,000 to support the Plumbers to People 

Program and the Laterals to People  Program. Among other  sources, 

Project Agua receives funding from contributions from customers, 

contributions from employees via the United Way program,  and 

charitable programs such as the annual  SAWS 5K run. Courtesy 

notice  programs’ costs are negligible and are handled by existing 

administrative capacity. 

 
 
 
 
 
 
 
 
 
 
 
 

SAWS’ Customer Assistance Programs 
Direct Payment Assistance Programs 

•   Affordability Discount 
•   Project Agua 

 

Fee Waiver Programs 
•   Senior Citizen Billing 
•   Disability Billing 
•   Domestic Violence Victim 

 

Courtesy Notice Programs 
•   Courtesy Notice for Medical Necessity 
•   Courtesy Notice for Veterans 

 

Conservation Program 
•   Plumbers to People 

 
Affordability Discount Program 

Low-income residential customers who meet  the income  eligibility requirements (household income  below 

120  percent of the federal  poverty level) can qualify for a bill discount. The discount ranges from $4  to 

$15  per month  and is based on the household size, household income,  and type of service provided. To 

be eligible, a recipient’s monthly water use must remain  below 17,500 gallons  (the average  household 

uses 8,000 gallons  per month).  The utility estimates that  as many as 60,000 households could qualify 

for this program (another 20,000 households could qualify but do not receive  a water bill); however, only 

18,000 households are currently enrolled,  so the utility is working to increase enrollment  based on targeted 

outreach. SAWS hopes to increase its reach  to 30,000 households, or about  50  percent of the current 

identified  population, within the next 5 years. 

 

Project Agua 
This program provides one-time payment  assistance to residential customers who 

are facing service cut-off, have a second risk factor,  and are eligible for the 

Affordabili ty Discount program.  Project Agua provides an average  benefit of $100 for 

eligible households, and helps about  2,000 households per year. Eligibility requirements are determined by 

the city of San Antonio Department of Human Services and may include income,  family size, age,  location  of 
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residence, disabili ty, and degree of need  or emergency. SAWS hopes to partner  with local corporations and 

companies to grow the program to meet  the community’s needs. 

 

Fee Waiver Programs 
The utility offers three  fee waiver programs that  target  three  different segments of their customers: senior 

citizens,  disabled residents, and victims of domestic violence.  The program cost is negligible ( just forgone 

revenue)  because it waives fees for late payments, essentially giving customers more time to pay their bill s. 

Overall, nearly 30,000 households are enrolled  in the program (and only using it when needed), with the vast 

majority (27,000) being senior citizens. 

 

Courtesy Notice Programs 
This program offers some SAWS residential customers (veterans and those with physician-documented 

medical  necessity) a 24-hours’ courtesy notice  prior to interruption  of service due to nonpayment, allowing 

payment  or payment  arrangements to be made. 

 

Plumbers to People Program 
This program provides plumbing assistance to low-income residential customers seeking repairs to leaking 

plumbing fixtures. Eligible repairs include leaking faucets, leaking toilets, or broken  pipes. Problems such as 

clogged pipes are generally sewer-related and are not eligible for this program.  Applicants must be a SAWS 

water customer (sewer-only customers are not eligible), be the homeowner and occupy the residence, and 

meet  income  eligibility requirements. 

 
SAWS is working to expand  its programs further.  In a recent  mail outreach to 10,000 households, nearly 300 

customers showed up at an event  to sign up for the Affordabili ty Discount Program, and another 1,500 enrolled 

in other  ways. SAWS has found outreach events to be more effective than  online campaigns for reaching  the 

target  populations of senior citizens  and low-income households. SAWS is able to reach  renters that  have a water 

bill, but is looking for ways to provide assistance to other  renters. 

 
For utili ties considering establishing a program,  SAWS suggests starting with a nonprofit  version (funded by 

charitable contributions), coupled  with a second program focused on water conservation that  includes outreach 

about  the value of water.  The nonprofit  assistance program should focus on protecting  public health  by 

preventing  disruption to water service. 
 

For more information, contact Communications and External Outreach Manager Sandi Wolff at 
210-233-3947 or sandi.wolff@saws.org or visit www.saws.org/service/Affordability/. 
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Washington Suburban Sanitary Commission Expands 
Assistance Programs 

 
 

The Washington Suburban Sanitary Commission (WSSC) has been 

in operation nearly 100  years and now serves 1.8  million residents, 

nearly as many people  as in the cities of Pittsburgh and Philadelphia 

combined. WSSC’s 1,000-square-mile service area  spans Prince 

George’s and Montgomery counties in Maryland and serves 460,000 

customer accounts through approximately  11,000 miles of drinking water and sewer pipes. Over the past 20 

years, the system has grown considerably, adding over 1,500 miles of pipe and more than  80,000 new customer 

accounts serving about  400,000 people. Likewise, over the past decade, the system’s operating  budget  and 

capital  budget  have risen (largely due to the need  to upgrade  aging, failing infrastructure as well as increased 

regulations), which has put upward pressure on WSSC’s rates. 
 

The fixed fee portion of WSSC’s rates had been  very low – less than  3 percent of total rate  revenue  – and had 

not changed in 20  years. In F Y2016 the utility increased the account maintenance component of its fixed fee 

from about  $11  per quarter  for the typical residential customer to $16  per quarter. At the same time, WSSC 

introduced a new fixed component, called the Infrastructure Investment Fee, which will add $5  to $6  per quarter 

to the average  residential bill in the first year and is proposed to be fully implemented in F Y2017. 

 
Over the years, WSSC has identified  several programs to assist residential customers in need. For example, 

WSSC has offered residential customers the one-time, donation-financed Water Fund Program to help households 

facing hardship pay their delinquent water and sewer bill s. Working with the state’s legislature, the utility also 

created another ratepayer-financed program,  the Customer Assistance Program (CAP), to provide some continual 

assistance to the 7 to 9 percent of their customers who live below the poverty line. Finally, WSSC developed a 

program that  exempts income-eligible residential customers from the state’s Bay Restoration Fee. 

 

Water Fund Program 
WSSC’s Water Fund Program is funded  through donations of customers, community members, and WSSC 

employees. It is administered by the Salvation  Army (which takes a percentage of the assistance funds 

for its administrative service). The annual  donations of $60,000 to $70,000 are primarily from employee 

payroll deductions and a “roll up” option provided on customers’ bill s. The maximum assistance provided 

to each  eligible household is $300 in a 12-month period,  although  exceptions can be made  on a case-by- 

case basis to avoid shut-off  of service. The Salvation  Army, which qualifies households based on income, 
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sends a check  to the utility and requests that  it be 

applied  to a designated delinquent bill. WSSC is 

seeking companies or other  organizations to donate 

to the Water Fund because the level of need  currently 

exceeds available  funding. 
 

Customer Assistance Program 
Maryland state law had prohibited  WSSC from using 

ratepayer funds to provide customer subsidies. 

To help offset rising water bill s caused largely by 

infrastructure renewal  programs, WSSC’s previous 

general  manager and other  staff  proactively worked 

with the state’s legislature to remove the regulatory 

obstacle by changing  the law. Effective July 1, 

2015, state law now requires WSSC to offer a CAP 

to eligible customers on the basis of income.  The 

WSSC’s new ratepayer-financed CAP provides 

eligible customers relief from the fixed portions  of 

their quarterly bill s, which includes the $16  Account 

Maintenance Fee, the $6  Infrastructure Investment 

Fee, and a $15  Bay Restoration Fee charged  by the 

state (see below), for a total quarterly savings of $37 

for the average  household. This bill discount program 

generally ensures that  eligible households will have lower bill s than  other  customers, and likely also means 

the overall water bill s for eligible customers will be lower than  last year, even with the new rate  increases. 

Customers participating  in the CAP are still  responsible for paying for the drinking water and sewer service 

they use based on the utili ty’s variable rate  structure. 

 
To administer the new program,  WSSC is partnering  with Maryland’s Office of Home Energy Programs 

(OHEP), which already runs  statewide and countywide heating-assistance programs. Working together, 

WSSC and OHEP identified  and enrolled  approximately  7,000 OHEP recipients that  were eligible, based on 

income,  to receive  CAP assistance. Eligibility is based on income  and does not require  home  ownership. 

However, keeping  households enrolled  is an ongoing challenge because they must reapply each  year. 

Another challenge is enrolling additional  OHEP recipients living in multifamily housing who do not receive  a 

water bill (but do receive  an energy bill). Based on data  received  by OHEP, another 7,000 to 8,000 residents 

are eligible in this category;  WSSC continues to seek ways to provide support for their access to water and 

sewer services. Because Bureau  of Labor Statistics data  indicate  that  additional  famili es live below the 

poverty line but do not receive  OHEP services, WSSC aims to work with OHEP to expand  the qualified  pool 

of eligible households. 

 
Bay Restoration Fee Financial Hardship Exemption 

Along with other  utili ties statewide, WSSC collects a Bay Restoration Fee on behalf  of the state of Maryland 

to comply with a 2004 law establishing a Chesapeake Bay water quality restoration fund. WSSC’s Bay 

Restoration Fee Financial Hardship Exemption was recently extended to all CAP customers, increasing the 

number  of exempted customers from 500  to more than  7,000. 
 

For more information, contact Chief Financial Officer Yvette Downs at 301-206-7050 

or Yvette.Downs@wsscwater.com or visit www.wsscwater.com/home.htm. 
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Implementing Successful Customer 
Assistance Programs 

 
 

The process of designing and implementing a CAP 

will look different for every utility based on the type 

of program needed. To design and implement a 

successful CAP, utili ties could consider following 

the basic steps in Figure 3. 

CAP Challenges 
 
Research indicates that water 
utilities face several key 
communication challenges when 
designing and implementing 
CAPs (WRF 2010): 
 
•     Reaching customers in need of 

assistance. 

•     Promoting program awareness. 
 

•     Educating the target audience. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Basic steps to design and implement successful customer assistance programs (Davis and Teodoro 2015; 
WRF 2010). 
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Legal and Policy Barriers 
 

Many utilities face policy barriers that limit their ability to create CAPs for customers. In California, publicly 
owned utilities are prevented from offering a bill discount and lifeline rate program because of Proposition 
218, which has been interpreted by courts in a way that prevents a utility from charging two different groups 
of customers different rates for the same water. As discussed in the Washington Suburban Sanitary 
Commission case study on page 22, the utility had to work through the Maryland state legislature to have 
existing laws changed to allow it to implement the CAP it offers. Other hurdles include policies at the local 
level, such as North Carolina’s Orange Water and Sewer Authority, which, as a condition of the initial bond 
sale creating the utility, is prohibited from offering free services to prevent revenue loss (more details are 
available in the case study on page 18). Any utility considering implementing a CAP should, as an early step, 
identify state or local policy barriers and consider how these might be overcome. Using this compendium as 
a reference, utilities facing potential policy barriers can seek out other utilities in their state for advice. 

 

Measuring Success 
 

 
There is no single way to measure a CAP’s success. Measures of success are often specific to the local 

program and should  be measured against the goals the utility developed for it. A review of possible 

metrics reveals a wide variety of options, from program participation rates to disconnection rates. 

 
The Water Research Foundation  identified  numerous possible ways to measure the success of 

programs (WRF 2010): 
 

• Termination of Service. How many households have had their water shut  off each  year? 
 

• Payment Agreements. How many payment  plans have been  developed and how many have been 

successfully completed? 

• Money at Risk. What is the total value of accounts in arrears? 
 

• Customers in Arrears. How many accounts have past-due bill s that  are not on a payment  plan? 
 

• Weighted Arrears. What is the value of arrears not subject to deferred  payment  divided by the 

average  monthly bill ? 

Other possible metrics include: 
 

• Participation Rate. How many customers participate in the program?  What percent of eligible 

households participate? 

• Dollar Value of Assistance. How much assistance has been 

disbursed directly to customers as a result of the program? 
 

• Water Efficient Metrics. How many water-ef ficient devices 

have been  installed and how many repairs have been  made 

to leaking pipes? 

• Demand. Is the demand for assistance higher or lower than 

expected? Is the resource level available  for assistance too 

great  or not suf ficient? 

• Financial Performance Metrics. Has the utility’s financial 

position  improved over time? 

“Through implementation of our 
CAP and improved business 
processes, we have seen 
a marked reduction in the 
number of service cut-offs for 
nonpayment.” 
 

—Patrick Davis, 
Sustainability Manager (Retired), 

Orange Water and Sewer Authority, NC 
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Are Customers in Need Being Reached? 
 

Many performance metrics do not directly assess whether  the program’s intended targeted households 

are the ones ultimately benefiting. When planning a program,  utili ties need  to identify who they want to 

reach  with their assistance. Potential  groups needing  assistance are varied, and could include: 
 

• Low-income households. 
 

• Households in crisis (due to an emergency or change in circumstance). 
 

• Senior citizens. 
 

• Disabled individuals. 
 

 
The availability of a CAP does not ensure that  eligible customers are taking advantage of it. Many 

factors can reduce  CAP participation: 
 

• Not being aware  of program. 
 

• Not knowing how to apply. 
 

• Feelings of mistrust or stigma associated with being unable  to pay for the service. 
 

• Not having access to a phone, transportation, or the Internet  to successfull y apply. 
 

• Being part of a master meter  and not receiving a bill (e.g.,  apartment, condo,  subsidized 

housing). 

• Being a renter. 
 

 
Ways to provide outreach on CAPs include hosting public sign-up events, posting information  on the 

utility webpage, implementing a phone  tree  automated message system to provide reminder  notices 

for bill s along with information  on the program,  and providing outreach materials to local social 

service agencies. 
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Reaching the Renter: The Owner-Occupier Dilemma 
 

CAP recipients are often required to be the owner-occupier of a residence; this prevents landlords from receiving 
benefits and not passing them along. However, because low-income households are generally less likely to own the 
home they occupy, this requirement can prevent access to CAPs. Drinking water and wastewater utilities often find 
it difficult to provide assistance to households paying for water indirectly through rent or condo fees because 
those households do not receive a water bill. Similar CAP access problems arise for those receiving subsidized 
housing through the Housing Choice Voucher Program (Section 8) or other programs. Some water utilities work 
with the electric utility to issue a credit through the electric bill (because most apartments and condos have 
individual electric meters and receive a power bill). When developing a CAP, utilities should identify ways to reach 
needy households who are not owner-occupiers. WRF is developing a document, Customer Assistance Programs 
for Multi-Family Residential and Other Hard-to-Reach Customers, which will provide suggested methods to reach 
and provide assistance to people not in owner-occupier households. 

 

 
 

Costs of Customer Assistance Programs 
 

Utilities have control over their CAP spending. Some  programs are relatively low cost because they 

are linked with sister utili ties’  (e.g.,  gas, electric) existing programs and/or rely on existing 

administrative capacity  (Figure 4). Some  communities have spent milli ons of dollars on assistance 

and have corresponding large budgets to manage and administer the programs. Costs associated with 

structured CAPs vary based on the type and size of the program.  Costs can include: 
 

• Resources needed to administer the program. 
 

• Lost revenue  from the assistance provided (less revenue  from rates, fees, and other 

collections). 

• Lost revenue  due to improved water efficiency and other  changes in water use. 
 

• Resources needed to pay for water efficiency services and devices. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. A 2010  WRF survey found that the cost of administering CAPs is less than $25,000 for most utilities. 
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Funding Customer Assistance Programs 
 

As demonstrated in Figure 5, many possible sources of funds and revenue  are available  for utili ties to 

support their CAPs, including: 
 

• Building the costs into the rate  structure (utili ties can structure it so resources come  from all 

ratepayers, or only from those ratepayers not receiving assistance). 

• Give customers and employees an opportunity to make  voluntary contributions (e.g.,  the popular 

“round up” bill option). 
 

• Seek  donations from outside partners, including charities and other  assistance programs and 

agencies. 

• Allocate a portion of the general  tax revenues toward the program. 

• Find innovative new revenue  streams (e.g.,  some utili ties have generated revenue  by allowing 

ads and antennas on water towers and other  utility structures). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. A 2010  WRF survey found that utilities fund their CAPs through a variety of sources. 
 
 
 
 

CAP Experts  in the Electric Industry 
 

Many communities have experts with decades of experience designing and implementing CAPs for utilities. 
Electric and natural gas utilities likely have some type of program or safety net to help their disadvantaged 
customers. These industries have been creatively addressing this issue for decades, largely driven by the 
policies, regulations, programs, and expectations of the federal government, state governments, or public 
utility commissions who oversee rates and assess customer needs. All the CAP types discussed in this 
report might already be in use by your local electric and gas utilities. Not only can these utility staff help you 
understand the opportunities and challenges to successfully implementing a program, but they might allow 
you to coordinate implementation of your program with their existing programs. 
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Conclusion and Next Steps 
 

A nationwide  examination of nearly 800  utili ties found that  communities have developed various 

programs to help low-income, elderly, disabled, and other  neighbors in need  maintain  access to 

safe drinking water and essential sewer services. Most large cities offer CAPs, along with many 

smaller cities and towns. More than  a quarter  of utili ties offer some kind of program  and nearly half 

of those with one CAP actually offer two or more CAPs (e.g.,  different  programs designed to address 

different  needs). These CAPs are diverse, with varied funding sources, target  populations, amounts 

of assistance, and methods of implementation (e.g.,  discounts, waivers, grants, credits, payment 

terms, rate  structures, plumbing services). 

 
The issue of how to help customers maintain  access to the public health  benefits provided by drinking 

water and wastewater services is an increasingly critical one for utili ties across the country. Utili ties 

themselves are leading  the way in the search for solutions. This document captures the wide range 

of efforts already in place,  and will allow utili ties to learn from the experiences of their peers. 

 
EPA looks forward to coordinating  with water utility partners, many of whom contributed to this 

document, to further expand  CAP research and analyses. Some  of the next steps are already 

underway,  and some may lend themselves to future partnering  efforts among  key industry 

stakeholders. Some  important  follow-up questions include: 

 
• What have small  utili ties done  (or could they do) to implement CAPs? 

 

• How can renters and others who do not receive  a water bill be reached by utili ties to ensure they 

can retain  access to essential water services? 

• How are utili ties paying for CAPs? What are the pros and cons of financing  options? 
 

• What are the results of these CAPs? What metrics can we use to measure success? How do 

different types of CAPs compare with each  other? 

• What outreach strategies and tools have successfull y reached dif ficult-to-contact populations? 
 

• Can we collect more details about  the many programs noted  within this document, including 

why the utili ties established the programs they have,  the challenges they faced  for their 

programs, and the success they have achieved? 

• What can we learn from differentiating  bill discount program  types? How can they work with 

different  rate  structures (e.g.,  variable rate  structures)? Why are lifeline rate  programs not 

used more of ten? 

• How does program design influence potential cost savings? For instance, how much administrative 

burden  can be saved by collaborating  with an existing program  that  has already  determined a 

household eligible to receive  assistance? 

• For utili ties without CAPs identified, do they have programs that  aren’t  mentioned on 

their website? If not, what barriers have prevented them  from implementing CAPs? 

• If a utility does not have CAPs, are there  policy barriers (e.g.,  state laws) blocking CAP 

implementation or limiting the type or scope of CAPs that  can be offered? 
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Additional Resources 

 
• Thinking Outside the Bill: A Utility Manager’s Guide to Assisting Low-Income Water Customers (http://www. 

awwa.org/portals/0/files/resources/water%20utili ty%20management/thinkingoutsidethebill -2ed.pdf). 

American Water Works Association, 2014. 
 

• 50 Largest Cities Water/Wastewater Rate Survey (http://www.saws.org/who_we_are/community/RAC/ 

docs/2014/50-largest-cities-brochure-water-wastewater-rate-survey.pdf). Black & Veatch, 2013. 
 

• Review and Recommendations for Implementing Water and Wastewater Affordability Programs in the United 

States (http://www.nclc.org/images/pdf/pr-reports/report-water-affordabil ity.pdf). National Consumer Law 

Center,  2014. 
 

• Affordability of Wastewater Service 

(https://www.e-wef.org/Store/ProductDetails.aspx?productId=4138). Water Environment Federation, 2007. 
 

• Best Practices in Customer Payment Assistance Programs 

(http://www.waterrf.org/PublicReportLibrary/4004.pdf). Water Research Foundation, 2010. 
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A-2 

 

 

  

 

�

 
 
 

Type of Utilit y 

 
 
 

Name of Utilit y/Agency 

 

 
 

Population 
Served 

 
Type of Program 

 
Bil l Discount 

 
Flexible Terms 

 
Lifeline Rate 

Temporary 
Assistance 

Water 
Ef ficiency 

Alabama 

 
 

Birmingham Water Works 
 

591,243     

l  
 

l  

 
Huntsville Utilities (Billing agent for City of Huntsville Sewer, Madison County 
Water Department, and City of New Hope Water and Sewer) 

 

219,168 
 

l  
 

l     

 
 

Mobile Area Water & Sewer System 
 

276,000     

l   

 
 

Montgomery Water Works & Sanitary Sewer Board 
 

240,840 
 

l      

Alaska 

 
 

Anchorage Water and Wastewater Utility 
 

221,351     

l   

Arizona 

 
 

Pima County Regional Wastewater Reclamation Department 
 

402,575 
 

l      

 
 

EPCOR, Agua Fria District 
 

52,400 
 

l      

 
 

Tucson Water 
 

712,700 
 

l      

Arkansas 

 
 

Central Arkansas Water 
 

313,588     

l   

 
 

Liberty Utilities 
 

48,668   

l     

California 

 
 

East Bay Municipal Utility District 
 

1,400,000 
 

l  
 

l     

 
 

Golden State Water Company, Central Basin East 
 

44,466 
 

l      

 
 

Golden State Water Company, Southwest 
 

169,673 
 

l      

 
 

California Water Service, Bakersfield 
 

246,371 
 

l      

 
 

California Water Service, Bear Gulch 
 

58,242 
 

l      

l  

 
 

Santa Clara Valley Water District 
 

2,000,000 
 

l      

 
 

California Water Service, Chico 
 

100,435 
 

l      
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Type of Utilit y 

 
 
 

Name of Utilit y/Agency 

 

 
 

Population 
Served 

 
Type of Program 

 
Bil l Discount 

 
Flexible Terms 

 
Lifeline Rate 

Temporary 
Assistance 

Water 
Ef ficiency 

 
 

City of Chula Vista, Public Works Department 
 

173,556 
 

l      

 
 

Costa Mesa Sanitary District 
 

112,900      

l  

 
 

Golden State Water Company, Placentia 
 

114,016 
 

l      

 
 

California Water Service, Dominguez 
 

144,052 
 

l      

l  

 
 

California Water Service, East Los Angeles 
 

149,882 
 

l      

l  

 
 

El Dorado Irrigation District 
 

112,000     

l   

 
 

Elk Grove Water District 
 

36,000   

l     

 
 

San Gabriel Valley Water Company, Fontana 
 

209,035 
 

l      

 
 

Glendale Water & Power 
 

201,893 
 

l      

 
 

California Water Service, Hermosa Redondo 
 

95,650 
 

l      

l  

 
 

City of Huntington Beach 
 

201,000 
 

l      

 
 

California Water Service, Kings City 
 

14,441 
 

l      

 
 

Sacramento County Water Agency 
 

148,814 
 

l      

 
 

California Water Service, Livermore 
 

56,700 
 

l      

l  

 
 

California Water Service, Los Altos 
 

57,950 
 

l      

l  

 
 

Los Angeles Department of Water & Power 
 

3,855,879 
 

l  
 

l  
 

l  
 

l   

 
 

California American Water, Baldwin 
 

21,589 
 

l  
 

l     

 
 

California American Water, Duarte 
 

18,397 
 

l  
 

l     

 
 

California American Water, San Marino 
 

40,804 
 

l  
 

l     

 
 

San Gabriel Valley Water Company, El Monte 
 

272,082 
 

l      

 
 

Marin Municipal Water District 
 

190,800 
 

l    

l    

l  
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Type of Utilit y 

 
 
 

Name of Utilit y/Agency 

 

 
 

Population 
Served 

 
Type of Program 

 
Bil l Discount 

 
Flexible Terms 

 
Lifeline Rate 

Temporary 
Assistance 

Water 
Ef ficiency 

 
 

California Water Service, Marysville 
 

12,017 
 

l      

 
 

City of Modesto 
 

212,000 
 

l      

 
 

California American Water, Monterey 
 

96,754 
 

l  
 

l     

 
 

Napa Sanitation District 
 

75,000 
 

l      

 
 

Palmdale Water District 
 

115,000 
 

l      

 
 

City of Palo Alto Utilities 
 

218,005 
 

l     

l   

 
 

California Water Service, Palos Verdes 
 

69,883 
 

l      

l  

 
 

Cucamonga Valley Water District 
 

182,586 
 

l      

 
 

Riverside Public Utilities 
 

303,871 
 

l  
 

l     

 
 

Western Municipal Water District 
 

800,000 
 

l      

 
 

City of Sacramento 
 

486,189 
 

l      

 
 

Sacramento County Regional Sanitation District 
 

1,475,377 
 

l      

 
 

California Water Service, Salinas 
 

117,681 
 

l      

 
 

California Water Service, Bayshore 
 

102,893 
 

l      

l  

 
 

California American Water, Coronado 
 

96,754 
 

l  
 

l     

 
 

San Francisco Water, Power, and Sewer 
 

2,600,000 
 

l      

 
 

San Jose Water Company 
 

998,000 
 

l      

 
 

Suburban Water Systems, San Jose Hills 
 

300,000 
 

l      

 
 

City of Santa Ana 
 

353,428 
 

l      

 
 

California Water Service, Selma 
 

24,480 
 

l      

 
 

Golden State Water Company, Simi Valley 
 

13,300 
 

l      
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Type of Utilit y 

 
 
 

Name of Utilit y/Agency 

 

 
 

Population 
Served 

 
Type of Program 

 
Bil l Discount 

 
Flexible Terms 

 
Lifeline Rate 

Temporary 
Assistance 

Water 
Ef ficiency 

 
 

California Water Service, Stockton 
 

185,346 
 

l     
 

l  

 
 

Torrance Municipal Water Department 
 

105,000 
 

l      

 
 

Valencia Water Company 
 

116,361 
 

l      

 
 

Vallejo Sanitation & Flood Control District 
 

119,784 
 

l      

 
 

California Water Service, Visalia 
 

132,158 
 

l      

l  

 
 

California Water Service, Westlake 
 

19,434 
 

l      

l  

Colorado 

 
 

City of Aurora 
 

351,200      

l  

 
 

City of Fort Collins 
 

125,500     

l   

 
 

City of Pueblo Wastewater Department 
 

105,000   

l     

l  

 
 

City of Thornton 
 

136,977     

l   

Connecticut 

 
 

Aquarion Water Company 
 

341,421     

l   

District of Columbia 

 
 

District of Columbia Water and Sewer Authority 
 

617,996   

l  
 

l  
 

l   

Florida 

 
 

Boca Raton Utility Services 
 

128,000 
 

l  
 

l     

 
 

City of Cape Coral 
 

122,887 
 

l  
 

l     

 
 

Charlotte County Utilities 
 

128,967     

l   

 
 

Orange Park Grid, Clay County Utility Authority 
 

104,797   

l    

l   

 
 

Clearwater Public Utilities, Water Division 
 

110,000     

l   

 
 

Gainesville Regional Utilities 
 

181,468   

l    

l   
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Type of Utilit y 

 
 
 

Name of Utilit y/Agency 

 

 
 

Population 
Served 

 
Type of Program 

 
Bil l Discount 

 
Flexible Terms 

 
Lifeline Rate 

Temporary 
Assistance 

Water 
Ef ficiency 

 
 

Jacksonville Electric Authority 
 

703,750    
 

l   

 
 

Lee County Utilities 
 

230,398 
 

l     

l   

 
 

City of Miramar 
 

122,041 
 

l  
 

l     

 
 

North Miami Beach 
 

170,000     

l   

 
 

Orange County Utilities Department, Eastern 
 

233,443     

l   

 
 

Orange County Utilities Department, Western 
 

119,708     

l   

 
 

Orlando Utilities Commission 
 

425,520     

l   

 
 

Palm Beach County Water Utilities 
 

569,000 
 

l      

 
 

Pinellas County Utilities 
 

426,877   

l    

l   

 
 

Port St. Lucie Utilities 
 

157,943 
 

l      

 
 

City of St. Petersburg 
 

300,075   

l    

l   

 
 

City of Tallahassee 
 

194,000   

l    

l   

Georgia 

 
 

City of Atlanta 
 

650,000 
 

l      

 
 

Clayton County Water Authority 
 

270,000 
 

l  
 

l     

 
 

The Cobb County Water Systems 
 

533,000 
 

l      

 
 

Columbus Water Works 
 

229,000 
 

l  
 

l     

 
 

Douglasville-Douglas  County Water and Sewer Authority 
 

117,302 
 

l      

 
 

City of Gainesville 
 

244,582     

l   

 
 

Henry County Water Authority 
 

138,343     

l   

 
 

Atlanta Department of Watershed Management 
 

101,908 
 

l      
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A-7 

 

 

 

 
 
 

Type of Utilit y 

 
 
 

Name of Utilit y/Agency 

 

 
 

Population 
Served 

 
Type of Program 

 
Bil l Discount 

 
Flexible Terms 

 
Lifeline Rate 

Temporary 
Assistance 

Water 
Ef ficiency 

 
 

St. Marys Water & Sewer 
 

17,270 
 

l      

Illinois 

 
 

Illinois American Water, Champaign 
 

141,000   

l    

l   

 
 

City of Chicago Water Division 
 

2,695,598 
 

l      

 
 

Illinois American Water, East St. Louis 
 

155,382   

l    

l   

 
 

North Shore Reclamation District 
 

126,629   

l     

 
 

Greater Peoria Sanitary District 
 

157,379 
 

l      

 
 

Illinois American Water, Peoria 
 

136,000   

l    

l   

 
 

Rock River Water Reclamation  District 
 

240,000     

l   

Indiana 

 
 

Marion Utilities 
 

31,590     

l   

Iowa 

 
 

City of Cedar Rapids 
 

128,201 
 

l      

 
 

Iowa American Water, Davenport 
 

137,201   

l    

l   

 
 

Des Moines Water Works 
 

232,464 
 

l      

Kansas 

 
 

Johnson County Wastewater 
 

400,000     

l   

 
 

WaterOne 
 

331,900     

l   

 
 

City of Topeka 
 

128,188     

l   

 
 

City of Wichita 
 

384,445     

l  
 

l  

 
 

Kansas City Board of Public Utilities 
 

146,453     

l   

Kentucky 

 
 

City of Ashland 
 

112,640 
 

l      
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A-8 

 

 

 

 
 
 

Type of Utilit y 

 
 
 

Name of Utilit y/Agency 

 

 
 

Population 
Served 

 
Type of Program 

 
Bil l Discount 

 
Flexible Terms 

 
Lifeline Rate 

Temporary 
Assistance 

Water 
Ef ficiency 

 
 

Kentucky American Water 
 

321,244  
 

l   
 

l   

 
 

Lexington West Hickman 
 

126,755 
 

l      

 
 

Louisville Water Company 
 

730,611   

l    

l   

 
 

Metropolitan  Sewer District 
 

105,800 
 

l      

 
 

Mayfield Electric & Water Systems 
 

10,349   

l     

Louisiana 

 
 

Lafayette Utilities Water System 
 

141,726   

l     

Maine 

 
 

Portland Water District 
 

210,000 
 

l      

l  

Maryland 

 
 

Baltimore City 
 

1,600,000 
 

l      

 
 

Washington Suburban Sanitary Commission 
 

1,800,000 
 

l     

l   

Massachusetts 

 
 

Boston Water and Sewer Commission 
 

617,594 
 

l  
 

l     

 
 

Cambridge Water Department 
 

105,162 
 

l      

 
 

Lowell Regional Water and Wastewater Utility 
 

106,519 
 

l      

 
 

Springfield Water and Sewer Commission 
 

234,105 
 

l      

 
 

Worcester Department of Public Works, Water, Sewer Operations 
 

181,045 
 

l      

Michigan 

 
 

Detroit Water and Sewerage Department 
 

899,387   

l    

l  
 

l  

 
 

City of Grand Rapids 
 

256,275     

l   

 
 

Lansing Board of Water & Light 
 

142,000   

l     
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A-9 

 

 

 

 
 
 

Type of Utilit y 

 
 
 

Name of Utilit y/Agency 

 

 
 

Population 
Served 

 
Type of Program 

 
Bil l Discount 

 
Flexible Terms 

 
Lifeline Rate 

Temporary 
Assistance 

Water 
Ef ficiency 

 
 

City of Sterling Heights 
 

127,000 
 

l      

Minnesota 

 
 

Marshall Municipal Utilities 
 

13,680   

l     

 
 

City of Minneapolis 
 

390,131 
 

l      

 
 

Saint Paul Regional Water Services 
 

415,724     

l   

Missouri 

 
 

Columbia Water and Light 
 

100,733     

l   

 
 

Hannibal Board of Public Works 
 

17,456     

l   

 
 

Independence Missouri Water Department 
 

125,000 
 

l      

 
 

Kansas City Water Services 
 

459,787     

l   

 
 

Moberly Water Department 
 

13,741 
 

l      

 
 

Rolla Municipal Utilities 
 

19,559 
 

l      

 
 

Metropolitan  St. Louis Sewer District 
 

547,506 
 

l      

 
 

Missouri American Water 
 

1,100,000     

l   
 

Nebraska 

 
 

City of Fremont 
 

25,000     

l   

 
 

Metropolitan Utilities District 
 

207,026 
 

l  
 

l    

l   

Nevada 

 
 

Clark County Water Reclamation District 
 

950,000   

l     

 
 

City of Henderson 
 

275,000 
 

l      

 
 

Las Vegas Valley Water District 
 

1,347,550     

l   

 
 

City of Reno 
 

300,000 
 

l      



����������	
���	����	
��	
����
���
����
�������
	���������	�� ������������������������	
����

Rate Assistance Programs at Drinking Water and Wastewater Utilities in the United States 

A-10 

 

 

 

 
 
 

Type of Utilit y 

 
 
 

Name of Utilit y/Agency 

 

 
 

Population 
Served 

 
Type of Program 

 
Bil l Discount 

 
Flexible Terms 

 
Lifeline Rate 

Temporary 
Assistance 

Water 
Ef ficiency 

New Jersey 

 
 

New Jersey American Water, Liberty 
 

609,305 
 

l  
 

l     

 
 

New Jersey American Water, Ocean City 
 

127,000 
 

l  
 

l     

 
 

New Jersey American Water, Raritan 
 

609,305 
 

l  
 

l     

 
 

New Jersey American Water, Short Hills 
 

217,230 
 

l  
 

l     

 
 

New Jersey American Water, Coastal North 
 

352,000 
 

l  
 

l     

 
 

New Jersey American Water, Western 
 

253,045 
 

l  
 

l     

New Mexico 

 
 

Albuquerque Water Utility Authority 
 

601,983 
 

l  
 

l     

New York 

 
 

Buffalo Water Authority 
 

276,000 
 

l      

 
 

New York American Water, Lynbrook 
 

230,000   

l     

 
 

New York American Water, Merrick 
 

177,000   

l     

 
 

New York City Department of Environmental Protection 
 

8,271,000 
 

l     

l  
 

l  

 
 

Water Authority of Western Nassau 
 

120,000   

l     

North Carolina 

 
 

Charlotte Water 
 

796,209   

l     

 
 

Orange Water and Sewer Authority 
 

83,000   

l    

l  
 

l  

Ohio 

 
 

Ashland Ohio Water Billing Department 
 

21,249 
 

l      

 
 

City of Canton 
 

186,357 
 

l      

 
 

Cleveland Division of Water 
 

1,262,955 
 

l      



����������	
���	����	
��	
����
���
����
�������
	���������	�� ������������������������	
����

Rate Assistance Programs at Drinking Water and Wastewater Utilities in the United States 

A-11 

 

 

 

 
 
 

Type of Utilit y 
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Population 
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Lifeline Rate 

Temporary 
Assistance 

Water 
Ef ficiency 

 
 

Northeast Ohio Regional Sewer District 
 

993,251 
 

l    
 

l   

 
 

City of Columbus Department of Public Utilities 
 

1,051,995 
 

l      

 
 

City of Dayton Department of Water 
 

141,527   

l     

 
 

Montgomery County Water Services 
 

164,307   

l     

 
 

Toledo Department of Public Utilities 
 

360,000 
 

l  
 

l     

Oklahoma 

 
 

Muskogee City Water Department 
 

38,310 
 

l  
 

l     

 
 

City of Norman 
 

65,880    

l    

 
 

City of Oklahoma City 
 

598,000     

l   

Oregon 

 
 

Astoria Public Works Department 
 

9,516 
 

l      

 
 

Tualatin Valley Water District 
 

217,000     

l   

 
 

Water Environment Services 
 

134,591 
 

l      

 
 

Eugene Water & Electric Board 
 

178,100 
 

l  
 

l    

l   

 
 

City of Gresham 
 

117,538 
 

l     

l   

  

Clean Water Services 
 

342,641   

l     

  

City of Medford 
 

135,520 
 

l  
 

l     

 
 

Portland Water Bureau 
 

564,600 
 

l  
 

l    

l  
 

l  

 
 

Salem Public Works 
 

189,000 
 

l     

l   

Pennsylvania 

 
 

Aqua America 
 

784,939 
 

l  
 

l     

l  

 
 

Pennsylvania American Water Company, Berwick 
 

16,000 
 

l  
 

l     

l  
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Type of Utilit y 
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Lifeline Rate 

Temporary 
Assistance 

Water 
Ef ficiency 

 
 

Pennsylvania American Water Company, Lake Scranton 
 

134,570 
 

l  
 

l    
 

l  

 
 

Philadelphia Water Department 
 

1,600,000 
 

l  
 

l    

l  
 

l  

 
 

Pennsylvania American Water Company, Pittsburgh 
 

516,411 
 

l  
 

l     

l  

 
 

Wyoming Valley Sanitation Authority 
 

216,923 
 

l  
 

l     

South Carolina 

 
 

Beaufort - Jasper Water and Sewer Authority 
 

103,358     

l   

 
 

Charleston Water System 
 

214,367     

l   

 
 

Greer Commission of Public Works 
 

325,169   

l    

l   

 
 

Spartanburg Water System 
 

130,929     

l   

South Dakota 

 
 

City of Pierre Water Department 
 

13,646     

l   

Tennessee 

 
 

Tennessee American Water 
 

300,000   

l    

l   

 
 

Memphis Light, Gas and Water 
 

671,450   

l    

l   

 
 

Murfreesboro Water and Sewer Department 
 

100,922     

l   

 
 

Metro Water Services 
 

599,595   

l     

Texas 

 
 

City of Arlington Water Utilities 
 

365,860     

l   

 
 

City of Austin, Austin Energy 
 

903,570 
 

l  
 

l    

l   

 
 

City of Corpus Christi Water Department 
 

297,467      

l  

 
 

Corsicana Utilities Department 
 

25,100    

l    

 
 

City of Dallas 
 

1,253,000     

l  
 

l  
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A-13 

 

 

 

 
 
 

Type of Utilit y 

 
 
 

Name of Utilit y/Agency 

 

 
 

Population 
Served 

 
Type of Program 

 
Bil l Discount 

 
Flexible Terms 

 
Lifeline Rate 

Temporary 
Assistance 

Water 
Ef ficiency 

 
 

City of Fort Worth 
 

812,238    
 

l   

 
 

City of Grand Prairie 
 

171,028     

l   

 
 

City of Houston Public Works and Engineering Department 
 

2,099,000     

l   

 
 

City of Laredo Utilities Department 
 

199,715   

l     

 
 

City of Odessa 
 

113,033 
 

l      

 
 

City of Round Rock 
 

100,707     

l   

 
 

San Antonio Water System 
 

1,596,714 
 

l  
 

l    

l  
 

l  

Utah 

 
 

Granger-Hunter Improvement District 
 

106,000 
 

l  
 

l     

Virginia 

 
 

Alexandria Renew Enterprises 
 

257,767   

l     

 
 

Virginia American Water 
 

57,946 
 

l  
 

l     

 
 

Hampton Roads Sanitation District 
 

538,646     

l   

 
 

Prince William County Service Authority 
 

250,000     

l   

 
 

City of Richmond Public Utilities 
 

197,000 
 

l      

Washington 

 
 

Alderwood Water & Wastewater District 
 

171,500 
 

l      

 
 

City of Bellevue 
 

135,100 
 

l      

 
 

City of Everett Public Works Department 
 

580,000 
 

l      

 
 

Lakehaven Utility District 
 

112,000     

l   

 
 

City of Redmond 
 

100,422 
 

l      

 
 

Seattle Public Utilities 
 

1,400,000 
 

l     

l   
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Type of Utilit y 

 
 
 

Name of Utilit y/Agency 

 

 
 

Population 
Served 

 
Type of Program 

 
Bil l Discount 

 
Flexible Terms 

 
Lifeline Rate 

Temporary 
Assistance 

Water 
Ef ficiency 

 
 

Spokane Public Works & Utilities 
 

200,000    
 

l   

 
 

Tacoma Public Utilities 
 

318,403 
 

l  
 

l     

 
 

City of Vancouver 
 

231,000 
 

l     

l   

West Virginia 

 
 

West Virginia American Water 
 

198,521 
 

l  
 

l     
 

Wyoming 

 
 

City of Evanston 
 

12,000 
 

l      
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Family Size Annual Monthly Weekly 

1 $11,880 $990 $228 
2 $16,020 $1,335 $308 
3 $20,160 $1,680 $388 
4 $24,300 $2,025 $467 
5 $28,440 $2,370 $547 
6 $32,580 $2,715 $627 
7 $36,730 $3,061 $706 
8 $40,890 $3,408 $786 

Each Add'l  $4,160 $347 $80 
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Family Size Annual Monthly Weekly 

1 $14,850 $1,238 $286 
2 $20,025 $1,669 $385 
3 $25,200 $2,100 $485 
4 $30,375 $2,531 $584 
5 $35,550 $2,963 $684 
6 $40,725 $3,394 $783 
7 $45,913 $3,826 $883 
8 $51,113 $4,259 $983 

Each Add'l  $5,200 $433 $100 
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Kris LaFleur - Economic Development - Funding Options for Sonoran Corridor area 
 
 

From:  Melodee Loyer 
To:  LaFleur, Kris 
Date: 8/12/2016 2:04 PM 
Subject: Economic Development - Funding Options for Sonoran Corridor  area 
Cc: Clark, Scott; Ritter, Steven 
Attachments:  waternet.0075364.pdf; 2016-08-02 Funding Options Summary for Melodee_1.docx 

 
 
 

Two documents attached......for use related to the Finance Subcommittee.  The one is funding options for the 
Sonoran Corridor. These were going to be provided to CMO, but we didn't get to that on the agenda when 
we met with him. 

 
The other document is a study regarding the value of water (to the City, not the Utility) as it relates to 
economic development.  It's a good article. It has an example of a public private partnership in it.  The Intel 
Reverse Osmosis facility was built by Intel, and Intel pays the City to operate the facility. City residents don't 
pay for the facility, and it conserves groundwater for other uses. One of the Authors is an economic 
development specialist in Phoenix. She indicated that development pays for all water infrastructure needed, 
not city residents, even through there are always pressures from development to get things for free. The 
other perks provided by the City to developers (and potential employees) help draw the business to town. 

 
Melodee 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

file:///C:/Users/klafleu1/AppData/Local/Temp/XPgrpwise/57ADD783WTRDOM2WTRP... 8/15/2016 



 

 

 

 
On-Call Professional Planning Services  

Sonoran Corridor Potable Water Planning Study  
 

Table 1: Summary of Funding Options  
 

Funding Option Description Considerations  

Develop er 
funded  

•   Normal enterprise fund and Mayor and Council 
water policy (Tucson City Code Chapter 27) 

•   Current policy allows for protected 
mains and facilities 

Water rate 
increase or 
additional 
special fee  

•   Mayor and Council approves a temporary 
specific water rate increase, or special fee to 
fund water infrastructure needs in the Aerospace 
Parkway 

•   Line item on water bill 
•   Low income customers could be 

excluded from paying an additional 
special fee 

Area-specific  
fees (impact 
fees)  

•   Mayor and Council approves an area-specific 
fee to be levied against any Aerospace Parkway 
development or business for water infrastructure 
needs (Tucson City Code Chapter 27) 

•   Area-specific water fees have been 
used to recover certain infrastructure 
costs associated with the Peppertree 
Ranch and Santa Rita Bel Air areas 

Develop ment  
district  

•   Form a development district (i.e., community 
facility district) to assist in funding of all utilities 
that are needed to support the Aerospace 
Parkway 

•   Development districts have statutory authority to 
tax based on assessed property values 

•   The majority of the land is currently 
owned by Pima County, State of 
Arizona, and Tucson Airport 
Authority, which means that these 
entities do not pay property tax, 
thereby making it difficult to form a 
development district 

•   Development districts do not put the 
City’s credit rating at risk 

•   Per ARS 48-708: “A district is 
considered to be a municipal 
corporation and political subdivision 
of this state, separate and apart from 
the municipality or county.” 

Water 
Infrastructure 
Finance and 
Innovation Act 
(WIFIA) 

•   WIFIA program provides low interest rate 
financing for the construction of water and 
wastewater infrastructure 

•   Funded projects must be nationally or regionally 
significant and individual projects must be 
reasonably anticipated to cost no less than $20 
million. 

•   WIFIA will begin to provide low 
interest rate loan financing once 
Congress appropriates funding for 
the program 

•   Additional funding is still necessary 
to pay off the loans/assistance 

Publi c-pri vate 
partnerships  
(P3s) 

•   P3s are contractual agreements formed 
between a public agency and a private sector 
entity that allow for greater private sector 
participation in the delivery and financing of 
public works projects 

•   Example 1: In lieu of expansion of potable water 
system to serve a large water user, City could 
partner with the user to construct and operate a 
treatment facility for process water reuse. 

•   Example 2: Private firm that needs large process 
water partners with wastewater utility to 
construct reclamation plant to provide process 
water to the private firm. 

•   Degree of participation by private 
sector can vary 

•   A funding source for the public 
portion of each agreement would be 
necessary 

•   Private sector participation can 
include financing and/or operation 
and maintenance 
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Evaluating economic effects of semiconductor manufacturing 
in water-limited regions 

 
 

Davi D K. Hubl E r, 1  Jam E s C. b ayg E nts, 1  C H ristin E m a CK ay, 2  sH aron b .  mE g D a l , 3 

an D Jam E s Farr E ll 1 
 
 

1Department of Chemical and Environmental Engineering, University of Arizona,  Tucson 
2Department of Economic Development, City of Chandler, Ariz. 
3Water  Resources Research Center,  University of Arizona,  Tucson 

 

 
High-volume semiconductor manufacturing (HVSM),  with  its 
associated high demands for freshwater, is often located in 
regions with limited water resources. This nexus of water 
demand and scarcity has generated concerns among municipal 
governments, prompting several to consider water supply 
restrictions as they plan for economic growth  and development. 
By assessing water use data and economic valuations of land use 
from Chandler, Ariz., this study compared the economic benefit 
of HVSM with  three  alternative  water  uses: office, retail,  and 

general manufacturing. Normalizing the economic benefit to net 
water  use (after reclamation) had a marked  effect on the fiscal 
consequences of water uses. The effects generated by mostly 
nonconsumptive water uses (such as HVSM and general 
manufacturing) increased significantly relative to less water- 
intensive,  but  more  consumptive, water  uses. Results  showed 
that water-intensive land uses need not be avoided in 
communities where  water  is scarce,  provided  the community 
has the facilities necessary to reclaim the wastewater. 

 

 
 

kEywords: economic  impact,  industrial water use, water policy, water reuse policies 
 

Economic  development decisions  for alternative  uses of land 
are often based on the economic benefits per acre of land. In arid 
regions of the United States, however, the limiting resource for 
economic development  is often water, rather  than available land. 
This limitation has prompted some municipalities  to require 
examination of the value of water  to be used when land is allo- 
cated for commercial  purposes. 

In the analysis presented here, several commercial land use 
alternatives were evaluated  for their economic benefits and 
public sector revenues per unit of water consumed. Results 
indicated  that  water  management practices  that  allow for rec- 
lamation and reuse can significantly increase the economic 
benefits and public sector revenues of a limited water resource. 
Results also demonstrated that despite high water demands, 
industry  in general—and high-volume  semiconductor manufac- 
turing (HVSM) in particular—are reasonable  uses of water, even 
in areas experiencing water scarcity. In a related finding, the 
authors showed  that  lower water  demand  alternatives, such as 
office or  retail,  may  produce  smaller  economic  benefits  and 
public sector revenues per unit of water  consumed. 

 
backg round 

The arid desert southwest of the United States has experienced 
a water shortage over the past decade, and the historical data 
indicate  that  significant  water  sources,  including  the Colorado 
River, are overallocated (University of Arizona,  2004).  Reduced 
water  availability  affects multiple states, leading several munici- 

palities to take steps to conserve water through reclamation and 
management in order  to increase the long-term  availability  of a 
scarce resource (Walsh, 2008a; 2008b). Arizona municipalities, 
including  Chandler and Peoria, have taken  steps in response  to 
changing water availability  (City of Chandler, 2008; City of 
Peoria, 2007). The following analysis examines Chandler’s  exten- 
sive water  reclamation system and willingness to accommodate 
such as a water-intensive land use in HVSM and looks at Peoria’s 
policy framework for analyzing the economic benefits and public 
sector revenues generated  by alternative  water uses. 

chandler. In designing a master plan for water use, the city of 
Chandler reviewed  its current  water  use profile  and  the long- 
term picture of water availability.  Current water use in Chandler 
is 1.13 gpm/acre over 30,854 developed acres. The city intends 
to use less water  over its remaining  land area of 13,026 acres, 
with the master plan showing an average demand  of 0.88 gpm/ 
acre (City of Chandler, 2008). The city is home to three HVSM 
facilities, which are the top three water users for the community 
and account  for 9.3%  of Chandler’s  potable  water use. In addi- 
tion, the city has committed  nearly 9,000 gpm of water to 
semiconductor manufacturers, amounting to 17.2% of the city’s 
water  use at buildout. 

To preserve water for future use, the Intel Corporation and 
Chandler have collaborated to restore semiconductor processing 
wastewaters to drinking  water  quality  through a city-operated 
reverse osmosis plant that returns  water to the city’s aquifer. This 
and related  conservation efforts earned  Intel a Water  Efficiency 
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Leader  Award  from  the US Environmental Protection Agency 
(Power,  2008).  Chandler was a natural choice for the current 
investigation because of its variety of land uses and its decision 
to use land for HVSM. 

Peoria. Peoria  has adopted a series of policies entitled  Prin- 
ciples of Sound Water  Management (City of Peoria, 2007).  To 
connect  land use decisions to the effect the land use will have 
on the city’s water  infrastructure, one policy of the document 
defines an economic value for water use by summing costs and 
benefits to the city and community for a land use and dividing 
by the water  use, as in Eq 1: 

and net water use after reclamation. The first method,  a propri- 
etary model developed  by the city of Chandler, is based on past 
revenue and water use data.  The second method  is a straightfor- 
ward, empirical model that has been calibrated to produce results 
similar to the Chandler model. 
 
METHods  

chandler model. The city of Chandler has a proprietary fore- 
casting algorithm for evaluating  the effect that new investment 
in the community will have on city revenues.  The city’s algo- 
rithm uses the following parameters to develop a forecast: 
number  and salary of construction and permanent employees, 

Economic Value 88
Gallons of Water   = 

a + b + c – d 99
e (1) 

land and building costs, and value of capital investment. The 
algorithm yields sales and property taxes that generate revenue 
for the city, state, and school districts. 

in which a denotes  the direct revenue to the city (such as taxes 
that  result from the land use), b denotes  the indirect  revenue to 
the city (such as sales taxes or property taxes that result from the 
increase in inhabitants concomitant with the land use), c denotes 
the value increase within  municipal  boundaries (such as capital 
goods or wages paid to employees), d denotes the cost to the city 
for services such as police or fire, and e denotes the water demand 
for the land  use (City of Peoria,  2007).  Although  the Peoria 
policy lays out a conceptual framework to assist with land and 
water  use decisions, the policy leaves open the question  of how 
to actually evaluate Eq 1 and make quantitative use of the policy. 

Methodologies and the current analysis. Many  methodologies 
exist for examining  the value of water  (Hellegers  et al, 2009; 
Tilmant  et al, 2009;  Seyam et al, 2002),  water  allocation deci- 
sions (Mille & Berkoff, 2009; Seung et al, 2000), and other issues 
at the intersection of policy and water  use. For example,  Koun- 
douri  (2004)  provides  a survey of water  valuation techniques, 
including  contingency  valuation and  econometric  modeling,  as 
well as economic approaches to groundwater management policy. 
Water  clearly involves aspects  of a public  good,  especially in 
recreation or drinking  water uses. Environmental valuation tech- 
niques, often involving surveys of the public, have been used to 
measure  the value of water  in such uses (Lienhoop  & Messner, 
2009; Asher & Steelman, 2006; Birol et al, 2006; Loomis, 2000). 

Rather  than  fix a price on a unit of water,  the analysis  pro- 
vided here considered  the value of a water  use and  sought  to 
develop a method  useful to groups  as they weigh water  alloca- 
tion  decisions.  The  authors accounted for  the  valuation and 
allocation of water uses by connecting  land and water manage- 
ment  policies,  with  two  arid  municipalities  providing  context 
for the investigation. The economic  benefits and public sector 
revenues derived from the allocation of water  to different land 
uses (including HVSM) were quantified. This analysis provided 
results that should prove useful to parties that typically consider 
water  use options,  e.g., municipalities, manufacturing firms, 

and citizen groups. 
In addition, the current  study estimated  the economic  effects 

of four alternative  land uses: HVSM, general manufacturing 
(which may include small manufacturing or warehousing facili- 
ties), retail, and office. Two methods were used to evaluate the 
economic  effects per gallon of water  use in terms of both  gross 

In the current study, the Chandler algorithm was used to 
perform  calculations for four selected land uses: HVSM, retail, 
single-story office, and general manufacturing. These calcula- 
tions  were used to evaluate  the economic  benefits  and  public 
sector revenues from each land use. The economic benefits 
consisted of the increase in value of the land and the salaries 
resulting from employment  in the land use. Secondary economic 
consequences  from any multiplier  effects were not considered. 
The beneficiaries considered  were the city government (through 
collection  of taxes),  the land  user’s employees who  live in the 
community, and the school district to which the land user con- 
tributes  property taxes. 

The formula  adopted by Peoria in Eq 1 was used as the basis 
for calculating the economic effects per gallon of water for the 
selected land uses. Chandler’s  economic development model was 
used to calculate  a and b, i.e., the direct and indirect  fiscal ben- 
efits to the city. The city’s model also contains  the average annual 
wage to employees of a land user, which was used to calculate c, 
the value increase to the community. For cities that are part of a 
large metropolitan area, only a fraction of the employees will live 
within the community. For the land uses evaluated,  this fraction 
was set at 25%,  based on historical  data from Chandler. 

Water use was estimated  from city data on historical  averages 
for each land  use. However,  increases  in water  use outside  the 
land use—such as residential use by employees or system losses— 
were not included.  The value of e, in gallons per year, was esti- 
mated using two bases. For one basis, e was taken as the demand 
that  a given land use imposes on the potable  water  system, i.e., 
the metered  potable  demand.  As a second basis, e was equated 
to the net water use associated with the land use, i.e., the metered 
potable  demand  minus the metered sewer use. 

The remaining  variable in Eq 1 is d, the cost of services to the 
city. The cost for services—such as water delivery and wastewa- 
ter collection, treatment, and management—are covered by util- 
ity charges. Presumably,  these charges cover the costs of provid- 
ing the service, resulting in a neutral net benefit. Therefore, in 
calculating  the benefit  for the community, it was assumed  that 
utility and service taxes and revenues offset costs. 

calibrated model. In the interest  of protecting Chandler’s  pro- 
prietary  model  while allowing  for broader application of the 
current  analysis  to other  land  uses, an alternative  method  of 
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calculating  the economic  effects to the considered  stakeholders 
is presented.  Although  the alternative  method  is calibrated to 
Chandler’s  model and the values obtained are specific to the 
Chandler community, the method  does not precisely replicate the 
results of the Chandler model. The economic benefit calculated 
by the alternative  method  is well within 10%  of the correspond- 
ing amounts calculated by the city’s method for every subcategory 
and, consequently, for the overall total. 

Among the inputs  to the Chandler model, three key variables 
were identified as the most highly correlated with the output 
economic benefits to the community. The total number of 
employees (full-time and construction employees) and the total 
capital investment  (building cost and capital equipment  cost) by 
the land user could be correlated with the revenue to the city 
government  and the school district, whereas the variation in 
benefit  to the employees  was explained  by the total  employee 
salary and the total capital investment. 

After the key variables  were selected, they were hypothesized 
to contribute linearly to the output economic benefits. The capi- 
tal investment  and employment  characteristics of the considered 
land uses are shown in Table 1. The parameters are functions  of 
the community or regulatory environment in which the land use 
is operating, and  it is these parameters that  were calibrated to 
Chandler’s  model. The parameters were calibrated by finding the 
pair of values that  minimized  the sum of the squared  error  for 
the four land uses considered  in the sample. 

 
rEsu LTs and dIscussIo n 

Economic effects on the community for selected land  uses. The 
public sector derives revenue from property and sales taxes that 
result from land use and improvement as well as property and 
sales taxes from the land user’s employees who live in the com- 
munity.  The Chandler model distributes these revenue streams 
to the city government  and the school district. Employees of the 
selected industry  derive economic benefit in the form of wages 
and salaries. The overall economic effect is the sum of the pub- 

lic sector revenues (government plus schools) and the private 
benefits for the employees. 

Table 1 shows the total economic benefit per acre for the four 
different land uses, with the values calculated by the city of 
Chandler model.  For comparison, these characteristics are pre- 
sented on a per-acre basis, but the land uses—and their resulting 
water uses—may have different “typical” sizes. Although  it may 
be possible to attract retail or office land uses of any size, HVSM 
uses water on the order of 1 mgd, corresponding to land require- 
ments of 100 acres or more. Single-story office provides  a total 
economic benefit of $723,000/acre/year, which is approximately 
twice the total economic benefit of HVSM at $363,000/acre/year. 
For industrial, office, and retail land uses, the economic effect is 
dominated by the benefit  to employees.  As shown  in the table, 
these three land uses have employee densities ranging from 25 to 
54 employees per acre, significantly higher than that for HVSM 
(9.8 employees per acre). The high employee  density results  in 
more than 90% of the economic benefit being realized by the 
employees,  as shown  in Table  2. In contrast, less than  60%  of 
the total economic benefit is realized by employees in HVSM. 

Table 1 shows that  the public sector revenues for HVSM of 
$147,000/acre/year range  from  3.2  to 5.9  times greater  than 
that  for the other  three land uses. The high public sector reve- 
nues from HVSM compared with the other three land uses can 
be attributed to the large fraction  of total economic benefit 
derived from property taxes. The high capital investment 
required  for HVSM yields 4.8 to 6.1 times the benefit from land 
improvement compared with the other alternatives. Therefore, 
from the perspective of public sector revenues per acre of land, 
HVSM is by far the most favored land use. However,  if HVSM 
also consumes  more water  than  other  land uses, it may not be 
the most favored option  when water is the limiting resource for 
economic development. 

Economic benefit per gallon of water. The economic effect pro- 
duced by a given land use can be normalized by its concomitant 
water use. The gross water demand  by the four industries  varies 

 
 
 

TABLE 1 Economic characteristics of land uses 
 

Economic Effect  HVSM Industrial  Single-story Office  Retail  
Benefit and revenues from land improvement—$/acre/year 

 
Benefit and revenues from employment—$/employee/year 

 
Benefit and revenues from construction employment—$/construction employee/year 

 
Employment density—employees/acre 

 
Construction employment density—construction employees/acre 

 
Public revenues—$/acre/year 

 
Benefit to employees—$/acre/year 

 
Total benefit and revenues—$/acre/year 

$144,000 
 

$20,400 
 

$2,900 
 

9.8 
 

6.5 

$26,500 
 

$13,100 
 

$2,900 
 

44 
 

10 

$29,700 
 

$12,300 
 

$2,900 
 

54 
 

10 

$23,600 
 

$9,400 
 

$2,900 
 

25 
 

10 
$147,000 

 
$216,000 

$40,000 
 

$592,000 

$46,000 
 

$677,000 

$25,000 
 

$263,000 
 

$363,000 
 

$632,000 
 

$723,000 
 

$288,000 
 

HVSM—high-volume semiconductor manufacturing 
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by one order of magnitude, with HVSM having the highest gross 
demand  of 3,190,000 gal/acre/year  and industrial having the low- 
est gross demand  of 319,000 gal/acre/year.  Because different land 
uses will have varying potential for recycle and reclamation of the 
water, it is necessary to consider both the gross and net water use. 
The net water use, e, can be defined as 

Wastewater Load 

The distribution of the economic  benefits is an essential con- 
sideration for city planners  as they make land use decisions. As 
shown  in Tables 2 and 4, the distribution of economic  benefits 
from  HVSM  is quite  different  from  those  of other  land  uses. 
More than 40%  of the total benefit of $2.58/gal  from HVSM is 
in the form of public sector revenue (city government  plus school 
district),  with  the school  district  receiving the largest  fraction 

e = Water Demand  �1 – 

::
Water Demand (30.9%). In contrast, industrial use distributes less than  7%  of 

its economic  benefit  to the public sector and  only 4.4%  to the 
The net water use is typically far less than the gross water 

demand,  as indicated  by the fraction  of water  sent back to the 
city as wastewater. The fraction  returned to the city varies by 
land use, as shown in Table 3. Retail and office land uses return 
52.5% of the gross water  demand  as wastewater. The average 
industrial user returns  80.7%, and HVSM returns  95.6% of its 
gross water demand. 

Table 4 compares  the economic effect of each land use normal- 
ized to both  the gross and  net water  demand.  On  the basis of 
gross water  demand,  industrial land  use provides  the greatest 
total economic benefit of $1.98/gal, whereas HVSM provides the 
lowest total of $0.11/gal. On the basis of net water usage, how- 
ever, the economic effects per gallon change substantially. For 
HVSM,  the consumptive use of water  represents  only 4.4%  of 
the gross water  demand.  Therefore,  the economic  benefit  per 
gallon of water for HVSM increases by more than a factor of 20 
when based on net water use. On the basis of net water use, 
industrial land  use provides  the greatest  economic  benefit  of 
$10.30/gal, whereas HVSM and office use provide  similar total 
economic benefits of $2.58  and $2.81/gal, respectively. 

school district. 
Because economic  growth  in a community typically is coupled 

with population growth,  it is natural to consider  that  residential 
water use will increase with the addition of new places of employ- 
ment. Therefore,  secondary  effects on the water  supply may need 
to be considered when choosing among commercial land use alter- 
natives. Employees who reside in the community are also residential 
water  consumers.  In the Chandler model,  25%  of the employees 
were presumed  to live in Chandler. This assumption, along with 
the employment  density figures in Table 1, can be used to estimate 
the total water use consequences  of a commercial land use. 

Residential  water  use was estimated  to be 158.6  gpcd, based 
on the billed residential water use described in the Chandler 
master plan (total of 35.78  mgd) and a December 2007 popula- 
tion estimate of 237,652 (City of Chandler, 2008). This was 
multiplied  by the number  of employees in the land use area who 
live in Chandler and was further  multiplied  by a factor account- 
ing for the number  of people who live in the area per employee 
to determine  an annual  residential  water  use quantity that  cor- 
responded to each commercial land use. For the period 2005–07, 

 
 
 

TABLE 2 Source and distribution of benefits and public revenues resulting from examined land uses 
 

  
HVSM 

 
Industrial  

 
Single-story Office  

 
Retail  

Source of benefits and revenues 

Property taxes—% 

Sales taxes—% 

Payroll—% 

Distribution of benefits and revenues 

City government—% 

Employees—% 

School district—% 

 

 
38.0 

1.6 

60.4 
 
 

9.7 

59.4 

30.9 

 

 
3.8 

0.4 

95.1 
 
 

1.9 

93.7 

4.4 

 

 
3.7 

0.4 

95.1 
 
 

1.9 

93.6 

4.5 

 

 
5.6 

0.8 

92.9 
 
 

2.6 

91.4 

6.0 
 

HVSM—high-volume semiconductor manufacturing 

 
 
 

TABLE 3 Gross and net water use 
 

  
HVSM 

 
Industrial  

 
Single-story Office  

 
Retail  

 
City Average  

Gross water use—gal/acre/year 
 

Net water use—gal/acre/year 
 

Fraction of water returned 

3,190,000 
 

140,000 
 

0.956 

319,000 
 

61,600 
 

0.807 

543,000 
 

258,000 
 

0.525 

543,000 
 

258,000 
 

0.525 

546,000 
 

330,000 
 

0.396 
 

HVSM—high-volume semiconductor manufacturing 
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the number  of people in Maricopa County per employee was 2.1 
(BLS, 2009; USCB, 2009). 

Table 5 shows the gross residential  water  use by employees 
for each commercial  land use. Because of its low employment 
density per acre, HVSM requires  much  less residential  water 
than  the  other  three  alternatives. Compared with  industrial 
land use, HVSM requires only 22%  as much residential  water 
use. Given that residential  water use returns  55.2% of its gross 
water  demand  as wastewater, the net residential  water  use by 
employees can be calculated  for each commercial  land use, as 
shown  in Table  5.  The  net  residential  demand  can  then  be 
added to the net commercial  demand  from Table 3 to produce 
the total  net water  use for each commercial  alternative. Table 
5 shows that HVSM and its associated employee residences 
consume a net of 273,000 gal/acre/year  of water,  which is 
significantly  lower  than  the values associated  with  the three 
other  land use options. 

Given that residential  use accounts  for nearly 75%  of Chan- 
dler’s water  use, it is not surprising  that  including  it results in 
a significant increase in the water use attributed to some of the 
land uses, particularly those with a high employment  density. 
Residential  water use is 419% of the on-site gross use of water 
for the industrial land use (compare  with on-site and residential 
water  use  in  Tables  3  and  5).  HVSM  shows  only  a  9.3% 
increase in its gross water  use because of a high on-site water 
use and the fact that there are fewer than ten full-time employ- 
ees per acre. The change in net water  use shows similar trends 
with respect to employment density; an industrial land use has 
a 974% increase  in net water  consumption when  accounting 

for residential  use, whereas HVSM has 95%  more in water use 
attributed to it. 

The effect of residential  water  use on the economic benefits 
per  gallon  of water  consumed  is shown  in Table  5 for  each 
land use. The total  economic  benefit  for HVSM of $1.32/gal 
is the highest among  the four  commercial  land  uses. Clearly, 
land  uses that  provide  a greater  density  of employment  are 
more strongly affected by the inclusion of residential effects. 
Consideration of residential  water  use suggests that,  all else 
being equal, land uses that provide a minimum  of employment 
are preferable  from a water  use standpoint, although this may 
not  be a particularly rational perspective  when  considering 
economic  growth. 

The preceding  analysis used results from Chandler’s  proprie- 
tary economic  development benefit estimation  model.  To apply 
the analysis to other land uses without the details of the propri- 
etary model, the outputs can be correlated with the inputs given 
in Table 1. That is, for any land use, 
 

Economic Effectij = ;i  × Total Jobs or Salaryj  

+ <i  × Total Capital  Investmentj  (3) 
 
in which  i denotes  the affected  party  (government, schools,  or 
employees), j denotes  the land use, and =and >are coefficients 
determined by least-squares regression. When the employees are 
the affected party,  total  salary is used as the variable;  for other 
parties,  the variable is total jobs. 

The parameters =and >that best fit the estimates produced by 
Chandler’s  economic model are shown in Table 6, and the qual- 

 
 
 

TABLE 4 Economic benefits and public revenues per gallon of water used based on gross and net water use 
 

Economic Effect  HVSM Industrial  Single-story Office  Retail  
Total benefit and revenues based on gross water use—$/gal 0.11 1.98 1.33 0.53 
Public revenue based on net water use—$/gal 

 
Economic benefit to employees based on net water use—$/gal 

 
Total benefit and revenues based on net water use—$/gal 

1.05 
 

1.53 
0.65 

 
9.65 

0.18 
 

2.63 
0.25 

 
0.86 

2.58 10.30 2.81 1.11 
 

HVSM—high-volume semiconductor manufacturing 

 
 

TABLE 5 Economic benefits and public revenues per gallon of water used based on total water use (i.e. onsite and associated employee 
household residential use) 

 

Economic Effects  HVSM Industrial  Single-story Office  Retail  
Gross residential water use of employees—gal/acre/year 

 
Net residential water use of employees—gal/acre/year 

 
Total net water use (residential and on site)—gal/acre/year 

297,000 
 

133,000 
 

273,000 

1,337,000 
 

600,000 
 

662,000 

1,641,000 
 

737,000 
 

995,000 

760,000 
 

341,000 
 

599,000 
Public revenues based on total net water use—$/gal 

 
Economic benefit to employees based on total net water use—$/gal 

 
Total benefit and revenues based on net on-site and residential water use—$/gal 

$0.536 
 

$0.784 
$0.060 

 
$0.900 

$0.047 
 

$0.683 
$0.041 

 
$0.439 

$1.32 $0.96 $0.73 $0.48 
 

HVSM—high-volume semiconductor manufacturing 
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TABLE 6 Sensitivity of the economic benefit and public revenues 
to the variables for each of the considered stakeholders 

 

 �—$/employee 
or $/employee $ 

 
�—$/capital $ 

City government 
 

Schools 
 

Employees 

109 
 

241 
 

0.275 

0.000997 
 

0.00324 
 

0.000277 
 
 
 

ity of these fits is shown in Table 7. The two-variable, two- 
parameter model fits every economic consequence component 
with a maximum absolute  error of 6%, compared with the 
Chandler model.  Because some of the errors  offset, the error  in 
the total economic effect is smaller. 

The results in Table 6 are indicative of the factors that contrib- 
ute to economic  effects. Notably, ?employees is about  0.25,  the 
fraction  of employees assumed  to live in Chandler, i.e., roughly 
a quarter of the salary from the land use stays within  the com- 
munity. The actual value, which is slightly higher, may be attrib- 
utable  to inflation  effects over the five years that  the economic 
effect was examined.  Additionally, per dollar  spent  in capital 

investment,  schools receive more than three times as much ben- 
efit as the city. Thus, land uses that include significant capital 
investment  result in high revenue to the school district, primarily 
through property taxes. 

Because this analysis  resulted  from  correlations to the city 
of Chandler’s  economic benefits model, it is limited to applica- 
tion within Chandler. However,  these correlations can be used 
to extend  the analysis to other  land uses not considered  here. 

An additional issue not considered  in the preceding analysis is 
the quality of water returned to the city through the wastewater 
system. Some communities have implemented industrial pretreat- 
ment standards to control  the quality  of industrial wastewater. 
If the wastewater is of exceedingly low quality,  a factor  can be 
applied to discount  a fraction of the returned water. For example, 
if the returned wastewater requires  treatment that  concentrates 
contaminants in 20%  of the water (which then cannot  be reused) 
and  leaves 80%  available  for  reuse,  the  amount of returned 
wastewater can be reduced by 20%  in the analysis. This concept 
of “converting” gallons of wastewater to gallons of potable  sup- 
ply can be applied  communitywide to the reclaimed  water.  For 
example,  Chandler trades  reclaimed  water  to  the  Gila River 
Indian Community for a potable  supply source at a rate of 5 gal 
of reclaimed water to 4 gal of potable  supply (EVWF, 2007). An 

 

 
TABLE 7 Comparison of the economic benefit and public revenues calculated by the two methods 

 
Economic Benefit— /acre/year 

 

Land Use  Predicted  City of Chandler Model  Percent Deviation  
City Government  

 

HVSM 

Industrial 

Single-story office 
 

Retail 

35,348 
 

12,201 
 

13,224 
 

9,639 

35,352 
 

12,038 
 

13,766 
 

9,091 

0.0 
 

1.4 
 

–3.9 
 

6.0 
School District  

 

HVSM 

Industrial 

Single-story office 
 

Retail 

111,903 
 

28,957 
 

31,143 
 

22,792 

111,911 
 

28,107 
 

32,315 
 

22,229 

0.0 
 

3.0 
 

–3.6 
 

2.5 
Employees  

 

HVSM 

Industrial 

Single-story office 
 

Retail 

215,859 
 

592,485 
 

682,521 
 

240,642 

215,481 
 

592,287 
 

677,440 
 

255,879 

0.2 
 

0.0 
 

0.7 
 

–6.0 
Total  

 

HVSM 

Industrial 

Single-story office 
 

Retail 

363,110 
 

633,643 
 

726,887 
 

273,074 

362,744 
 

632,432 
 

723,521 
 

287,199 

0.1 
 

0.2 
 

0.5 
 

–4.9 
 

HVSM—high-volume semiconductor manufacturing 
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amount of water  that  is traded  in this way could be reduced  by 
20%  to account  for the actual  amount of water  that  Chandler 
has available. 

 
concLusIo n 

The analyses presented  here indicated  that  where water  is the 
limiting resource for economic development, water-intensive 
commercial development, such as HVSM, can produce public 
sector revenues that  are on par with or greater  than  other  types 
of commercial  development. Less water-intensive commercial 
development, such as office or retail, may appear  more attractive 
on the basis of its gross water demand.  However,  the high poten- 
tial for water reclamation in HVSM makes it relatively more 
attractive  when the benefits are normalized to the net water 
consumption. Although  public sector revenue per unit of water 
consumed is only one criterion  in making land use decisions, the 
analysis presented  here indicated  that water-scarce communities 
should  consider  HVSM,  despite  its high gross water  demands. 
Other  communities, in which wastewater may not be reclaimed 
to the extent  that  it is in Chandler, will have a different  assess- 
ment of the economic effects associated with using water for 
HVSM. The extensive reclamation may explain why Chandler— 
which over its remaining  land area has less water available than 
it used historically—has committed  3.8  mgd of water  beyond 
2008  levels to  semiconductor manufacturers, which  already 
receive 10%  of the buildout supply. 
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High-volume semiconductor manufacturing (HVSM),  with  its 
associated high demands for freshwater, is often located in 
regions with limited water resources. This nexus of water 
demand and scarcity has generated concerns among municipal 
governments, prompting several to consider water supply 
restrictions as they plan for economic growth  and development. 
By assessing water use data and economic valuations of land use 
from Chandler, Ariz., this study compared the economic benefit 
of HVSM with  three  alternative  water  uses: office, retail,  and 

general manufacturing. Normalizing the economic benefit to net 
water  use (after reclamation) had a marked  effect on the fiscal 
consequences of water uses. The effects generated by mostly 
nonconsumptive water uses (such as HVSM and general 
manufacturing) increased significantly relative to less water- 
intensive,  but  more  consumptive, water  uses. Results  showed 
that water-intensive land uses need not be avoided in 
communities where  water  is scarce,  provided  the community 
has the facilities necessary to reclaim the wastewater. 

 

 
 

kEywords: economic  impact,  industrial water use, water policy, water reuse policies 
 

Economic  development decisions  for alternative  uses of land 
are often based on the economic benefits per acre of land. In arid 
regions of the United States, however, the limiting resource for 
economic development  is often water, rather  than available land. 
This limitation has prompted some municipalities  to require 
examination of the value of water  to be used when land is allo- 
cated for commercial  purposes. 

In the analysis presented here, several commercial land use 
alternatives were evaluated  for their economic benefits and 
public sector revenues per unit of water consumed. Results 
indicated  that  water  management practices  that  allow for rec- 
lamation and reuse can significantly increase the economic 
benefits and public sector revenues of a limited water resource. 
Results also demonstrated that despite high water demands, 
industry  in general—and high-volume  semiconductor manufac- 
turing (HVSM) in particular—are reasonable  uses of water, even 
in areas experiencing water scarcity. In a related finding, the 
authors showed  that  lower water  demand  alternatives, such as 
office or  retail,  may  produce  smaller  economic  benefits  and 
public sector revenues per unit of water  consumed. 

 
backg round 

The arid desert southwest of the United States has experienced 
a water shortage over the past decade, and the historical data 
indicate  that  significant  water  sources,  including  the Colorado 
River, are overallocated (University of Arizona,  2004).  Reduced 
water  availability  affects multiple states, leading several munici- 

palities to take steps to conserve water through reclamation and 
management in order  to increase the long-term  availability  of a 
scarce resource (Walsh, 2008a; 2008b). Arizona municipalities, 
including  Chandler and Peoria, have taken  steps in response  to 
changing water availability  (City of Chandler, 2008; City of 
Peoria, 2007). The following analysis examines Chandler’s  exten- 
sive water  reclamation system and willingness to accommodate 
such as a water-intensive land use in HVSM and looks at Peoria’s 
policy framework for analyzing the economic benefits and public 
sector revenues generated  by alternative  water uses. 

chandler. In designing a master plan for water use, the city of 
Chandler reviewed  its current  water  use profile  and  the long- 
term picture of water availability.  Current water use in Chandler 
is 1.13 gpm/acre over 30,854 developed acres. The city intends 
to use less water  over its remaining  land area of 13,026 acres, 
with the master plan showing an average demand  of 0.88 gpm/ 
acre (City of Chandler, 2008). The city is home to three HVSM 
facilities, which are the top three water users for the community 
and account  for 9.3%  of Chandler’s  potable  water use. In addi- 
tion, the city has committed  nearly 9,000 gpm of water to 
semiconductor manufacturers, amounting to 17.2% of the city’s 
water  use at buildout. 

To preserve water for future use, the Intel Corporation and 
Chandler have collaborated to restore semiconductor processing 
wastewaters to drinking  water  quality  through a city-operated 
reverse osmosis plant that returns  water to the city’s aquifer. This 
and related  conservation efforts earned  Intel a Water  Efficiency 
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Leader  Award  from  the US Environmental Protection Agency 
(Power,  2008).  Chandler was a natural choice for the current 
investigation because of its variety of land uses and its decision 
to use land for HVSM. 

Peoria. Peoria  has adopted a series of policies entitled  Prin- 
ciples of Sound Water  Management (City of Peoria, 2007).  To 
connect  land use decisions to the effect the land use will have 
on the city’s water  infrastructure, one policy of the document 
defines an economic value for water use by summing costs and 
benefits to the city and community for a land use and dividing 
by the water  use, as in Eq 1: 

and net water use after reclamation. The first method,  a propri- 
etary model developed  by the city of Chandler, is based on past 
revenue and water use data.  The second method  is a straightfor- 
ward, empirical model that has been calibrated to produce results 
similar to the Chandler model. 
 
METHods  

chandler model. The city of Chandler has a proprietary fore- 
casting algorithm for evaluating  the effect that new investment 
in the community will have on city revenues.  The city’s algo- 
rithm uses the following parameters to develop a forecast: 
number  and salary of construction and permanent employees, 

Economic Value @@
Gallons of Water   = 

a + b + c – d AA
e (1) 

land and building costs, and value of capital investment. The 
algorithm yields sales and property taxes that generate revenue 
for the city, state, and school districts. 

in which a denotes  the direct revenue to the city (such as taxes 
that  result from the land use), b denotes  the indirect  revenue to 
the city (such as sales taxes or property taxes that result from the 
increase in inhabitants concomitant with the land use), c denotes 
the value increase within  municipal  boundaries (such as capital 
goods or wages paid to employees), d denotes the cost to the city 
for services such as police or fire, and e denotes the water demand 
for the land  use (City of Peoria,  2007).  Although  the Peoria 
policy lays out a conceptual framework to assist with land and 
water  use decisions, the policy leaves open the question  of how 
to actually evaluate Eq 1 and make quantitative use of the policy. 

Methodologies and the current analysis. Many  methodologies 
exist for examining  the value of water  (Hellegers  et al, 2009; 
Tilmant  et al, 2009;  Seyam et al, 2002),  water  allocation deci- 
sions (Mille & Berkoff, 2009; Seung et al, 2000), and other issues 
at the intersection of policy and water  use. For example,  Koun- 
douri  (2004)  provides  a survey of water  valuation techniques, 
including  contingency  valuation and  econometric  modeling,  as 
well as economic approaches to groundwater management policy. 
Water  clearly involves aspects  of a public  good,  especially in 
recreation or drinking  water uses. Environmental valuation tech- 
niques, often involving surveys of the public, have been used to 
measure  the value of water  in such uses (Lienhoop  & Messner, 
2009; Asher & Steelman, 2006; Birol et al, 2006; Loomis, 2000). 

Rather  than  fix a price on a unit of water,  the analysis  pro- 
vided here considered  the value of a water  use and  sought  to 
develop a method  useful to groups  as they weigh water  alloca- 
tion  decisions.  The  authors accounted for  the  valuation and 
allocation of water uses by connecting  land and water manage- 
ment  policies,  with  two  arid  municipalities  providing  context 
for the investigation. The economic  benefits and public sector 
revenues derived from the allocation of water  to different land 
uses (including HVSM) were quantified. This analysis provided 
results that should prove useful to parties that typically consider 
water  use options,  e.g., municipalities, manufacturing firms, 

and citizen groups. 
In addition, the current  study estimated  the economic  effects 

of four alternative  land uses: HVSM, general manufacturing 
(which may include small manufacturing or warehousing facili- 
ties), retail, and office. Two methods were used to evaluate the 
economic  effects per gallon of water  use in terms of both  gross 

In the current study, the Chandler algorithm was used to 
perform  calculations for four selected land uses: HVSM, retail, 
single-story office, and general manufacturing. These calcula- 
tions  were used to evaluate  the economic  benefits  and  public 
sector revenues from each land use. The economic benefits 
consisted of the increase in value of the land and the salaries 
resulting from employment  in the land use. Secondary economic 
consequences  from any multiplier  effects were not considered. 
The beneficiaries considered  were the city government (through 
collection  of taxes),  the land  user’s employees who  live in the 
community, and the school district to which the land user con- 
tributes  property taxes. 

The formula  adopted by Peoria in Eq 1 was used as the basis 
for calculating the economic effects per gallon of water for the 
selected land uses. Chandler’s  economic development model was 
used to calculate  a and b, i.e., the direct and indirect  fiscal ben- 
efits to the city. The city’s model also contains  the average annual 
wage to employees of a land user, which was used to calculate c, 
the value increase to the community. For cities that are part of a 
large metropolitan area, only a fraction of the employees will live 
within the community. For the land uses evaluated,  this fraction 
was set at 25%,  based on historical  data from Chandler. 

Water use was estimated  from city data on historical  averages 
for each land  use. However,  increases  in water  use outside  the 
land use—such as residential use by employees or system losses— 
were not included.  The value of e, in gallons per year, was esti- 
mated using two bases. For one basis, e was taken as the demand 
that  a given land use imposes on the potable  water  system, i.e., 
the metered  potable  demand.  As a second basis, e was equated 
to the net water use associated with the land use, i.e., the metered 
potable  demand  minus the metered sewer use. 

The remaining  variable in Eq 1 is d, the cost of services to the 
city. The cost for services—such as water delivery and wastewa- 
ter collection, treatment, and management—are covered by util- 
ity charges. Presumably,  these charges cover the costs of provid- 
ing the service, resulting in a neutral net benefit. Therefore, in 
calculating  the benefit  for the community, it was assumed  that 
utility and service taxes and revenues offset costs. 

calibrated model. In the interest  of protecting Chandler’s  pro- 
prietary  model  while allowing  for broader application of the 
current  analysis  to other  land  uses, an alternative  method  of 
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calculating  the economic  effects to the considered  stakeholders 
is presented.  Although  the alternative  method  is calibrated to 
Chandler’s  model and the values obtained are specific to the 
Chandler community, the method  does not precisely replicate the 
results of the Chandler model. The economic benefit calculated 
by the alternative  method  is well within 10%  of the correspond- 
ing amounts calculated by the city’s method for every subcategory 
and, consequently, for the overall total. 

Among the inputs  to the Chandler model, three key variables 
were identified as the most highly correlated with the output 
economic benefits to the community. The total number of 
employees (full-time and construction employees) and the total 
capital investment  (building cost and capital equipment  cost) by 
the land user could be correlated with the revenue to the city 
government  and the school district, whereas the variation in 
benefit  to the employees  was explained  by the total  employee 
salary and the total capital investment. 

After the key variables  were selected, they were hypothesized 
to contribute linearly to the output economic benefits. The capi- 
tal investment  and employment  characteristics of the considered 
land uses are shown in Table 1. The parameters are functions  of 
the community or regulatory environment in which the land use 
is operating, and  it is these parameters that  were calibrated to 
Chandler’s  model. The parameters were calibrated by finding the 
pair of values that  minimized  the sum of the squared  error  for 
the four land uses considered  in the sample. 

 
rEsu LTs and dIscussIo n 

Economic effects on the community for selected land  uses. The 
public sector derives revenue from property and sales taxes that 
result from land use and improvement as well as property and 
sales taxes from the land user’s employees who live in the com- 
munity.  The Chandler model distributes these revenue streams 
to the city government  and the school district. Employees of the 
selected industry  derive economic benefit in the form of wages 
and salaries. The overall economic effect is the sum of the pub- 

lic sector revenues (government plus schools) and the private 
benefits for the employees. 

Table 1 shows the total economic benefit per acre for the four 
different land uses, with the values calculated by the city of 
Chandler model.  For comparison, these characteristics are pre- 
sented on a per-acre basis, but the land uses—and their resulting 
water uses—may have different “typical” sizes. Although  it may 
be possible to attract retail or office land uses of any size, HVSM 
uses water on the order of 1 mgd, corresponding to land require- 
ments of 100 acres or more. Single-story office provides  a total 
economic benefit of $723,000/acre/year, which is approximately 
twice the total economic benefit of HVSM at $363,000/acre/year. 
For industrial, office, and retail land uses, the economic effect is 
dominated by the benefit  to employees.  As shown  in the table, 
these three land uses have employee densities ranging from 25 to 
54 employees per acre, significantly higher than that for HVSM 
(9.8 employees per acre). The high employee  density results  in 
more than 90% of the economic benefit being realized by the 
employees,  as shown  in Table  2. In contrast, less than  60%  of 
the total economic benefit is realized by employees in HVSM. 

Table 1 shows that  the public sector revenues for HVSM of 
$147,000/acre/year range  from  3.2  to 5.9  times greater  than 
that  for the other  three land uses. The high public sector reve- 
nues from HVSM compared with the other three land uses can 
be attributed to the large fraction  of total economic benefit 
derived from property taxes. The high capital investment 
required  for HVSM yields 4.8 to 6.1 times the benefit from land 
improvement compared with the other alternatives. Therefore, 
from the perspective of public sector revenues per acre of land, 
HVSM is by far the most favored land use. However,  if HVSM 
also consumes  more water  than  other  land uses, it may not be 
the most favored option  when water is the limiting resource for 
economic development. 

Economic benefit per gallon of water. The economic effect pro- 
duced by a given land use can be normalized by its concomitant 
water use. The gross water demand  by the four industries  varies 

 
 
 

TABLE 1 Economic characteristics of land uses 
 

Economic Effect  HVSM Industrial  Single-story Office  Retail  
Benefit and revenues from land improvement—$/acre/year 

 
Benefit and revenues from employment—$/employee/year 

 
Benefit and revenues from construction employment—$/construction employee/year 

 
Employment density—employees/acre 

 
Construction employment density—construction employees/acre 

 
Public revenues—$/acre/year 

 
Benefit to employees—$/acre/year 

 
Total benefit and revenues—$/acre/year 

$144,000 
 

$20,400 
 

$2,900 
 

9.8 
 

6.5 

$26,500 
 

$13,100 
 

$2,900 
 

44 
 

10 

$29,700 
 

$12,300 
 

$2,900 
 

54 
 

10 

$23,600 
 

$9,400 
 

$2,900 
 

25 
 

10 
$147,000 

 
$216,000 

$40,000 
 

$592,000 

$46,000 
 

$677,000 

$25,000 
 

$263,000 
 

$363,000 
 

$632,000 
 

$723,000 
 

$288,000 
 

HVSM—high-volume semiconductor manufacturing 
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�� (2) 

 
 

by one order of magnitude, with HVSM having the highest gross 
demand  of 3,190,000 gal/acre/year  and industrial having the low- 
est gross demand  of 319,000 gal/acre/year.  Because different land 
uses will have varying potential for recycle and reclamation of the 
water, it is necessary to consider both the gross and net water use. 
The net water use, e, can be defined as 

Wastewater Load 

The distribution of the economic  benefits is an essential con- 
sideration for city planners  as they make land use decisions. As 
shown  in Tables 2 and 4, the distribution of economic  benefits 
from  HVSM  is quite  different  from  those  of other  land  uses. 
More than 40%  of the total benefit of $2.58/gal  from HVSM is 
in the form of public sector revenue (city government  plus school 
district),  with  the school  district  receiving the largest  fraction 

e = Water Demand  �1 – 

BB
Water Demand (30.9%). In contrast, industrial use distributes less than  7%  of 

its economic  benefit  to the public sector and  only 4.4%  to the 
The net water use is typically far less than the gross water 

demand,  as indicated  by the fraction  of water  sent back to the 
city as wastewater. The fraction  returned to the city varies by 
land use, as shown in Table 3. Retail and office land uses return 
52.5% of the gross water  demand  as wastewater. The average 
industrial user returns  80.7%, and HVSM returns  95.6% of its 
gross water demand. 

Table 4 compares  the economic effect of each land use normal- 
ized to both  the gross and  net water  demand.  On  the basis of 
gross water  demand,  industrial land  use provides  the greatest 
total economic benefit of $1.98/gal, whereas HVSM provides the 
lowest total of $0.11/gal. On the basis of net water usage, how- 
ever, the economic effects per gallon change substantially. For 
HVSM,  the consumptive use of water  represents  only 4.4%  of 
the gross water  demand.  Therefore,  the economic  benefit  per 
gallon of water for HVSM increases by more than a factor of 20 
when based on net water use. On the basis of net water use, 
industrial land  use provides  the greatest  economic  benefit  of 
$10.30/gal, whereas HVSM and office use provide  similar total 
economic benefits of $2.58  and $2.81/gal, respectively. 

school district. 
Because economic  growth  in a community typically is coupled 

with population growth,  it is natural to consider  that  residential 
water use will increase with the addition of new places of employ- 
ment. Therefore,  secondary  effects on the water  supply may need 
to be considered when choosing among commercial land use alter- 
natives. Employees who reside in the community are also residential 
water  consumers.  In the Chandler model,  25%  of the employees 
were presumed  to live in Chandler. This assumption, along with 
the employment  density figures in Table 1, can be used to estimate 
the total water use consequences  of a commercial land use. 

Residential  water  use was estimated  to be 158.6  gpcd, based 
on the billed residential water use described in the Chandler 
master plan (total of 35.78  mgd) and a December 2007 popula- 
tion estimate of 237,652 (City of Chandler, 2008). This was 
multiplied  by the number  of employees in the land use area who 
live in Chandler and was further  multiplied  by a factor account- 
ing for the number  of people who live in the area per employee 
to determine  an annual  residential  water  use quantity that  cor- 
responded to each commercial land use. For the period 2005–07, 

 
 
 

TABLE 2 Source and distribution of benefits and public revenues resulting from examined land uses 
 

  
HVSM 

 
Industrial  

 
Single-story Office  

 
Retail  

Source of benefits and revenues 

Property taxes—% 

Sales taxes—% 

Payroll—% 

Distribution of benefits and revenues 

City government—% 

Employees—% 

School district—% 

 

 
38.0 

1.6 

60.4 
 
 

9.7 

59.4 

30.9 

 

 
3.8 

0.4 

95.1 
 
 

1.9 

93.7 

4.4 

 

 
3.7 

0.4 

95.1 
 
 

1.9 

93.6 

4.5 

 

 
5.6 

0.8 

92.9 
 
 

2.6 

91.4 

6.0 
 

HVSM—high-volume semiconductor manufacturing 

 
 
 

TABLE 3 Gross and net water use 
 

  
HVSM 

 
Industrial  

 
Single-story Office  

 
Retail  

 
City Average  

Gross water use—gal/acre/year 
 

Net water use—gal/acre/year 
 

Fraction of water returned 

3,190,000 
 

140,000 
 

0.956 

319,000 
 

61,600 
 

0.807 

543,000 
 

258,000 
 

0.525 

543,000 
 

258,000 
 

0.525 

546,000 
 

330,000 
 

0.396 
 

HVSM—high-volume semiconductor manufacturing 
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the number  of people in Maricopa County per employee was 2.1 
(BLS, 2009; USCB, 2009). 

Table 5 shows the gross residential  water  use by employees 
for each commercial  land use. Because of its low employment 
density per acre, HVSM requires  much  less residential  water 
than  the  other  three  alternatives. Compared with  industrial 
land use, HVSM requires only 22%  as much residential  water 
use. Given that residential  water use returns  55.2% of its gross 
water  demand  as wastewater, the net residential  water  use by 
employees can be calculated  for each commercial  land use, as 
shown  in Table  5.  The  net  residential  demand  can  then  be 
added to the net commercial  demand  from Table 3 to produce 
the total  net water  use for each commercial  alternative. Table 
5 shows that HVSM and its associated employee residences 
consume a net of 273,000 gal/acre/year  of water,  which is 
significantly  lower  than  the values associated  with  the three 
other  land use options. 

Given that residential  use accounts  for nearly 75%  of Chan- 
dler’s water  use, it is not surprising  that  including  it results in 
a significant increase in the water use attributed to some of the 
land uses, particularly those with a high employment  density. 
Residential  water use is 419% of the on-site gross use of water 
for the industrial land use (compare  with on-site and residential 
water  use  in  Tables  3  and  5).  HVSM  shows  only  a  9.3% 
increase in its gross water  use because of a high on-site water 
use and the fact that there are fewer than ten full-time employ- 
ees per acre. The change in net water  use shows similar trends 
with respect to employment density; an industrial land use has 
a 974% increase  in net water  consumption when  accounting 

for residential  use, whereas HVSM has 95%  more in water use 
attributed to it. 

The effect of residential  water  use on the economic benefits 
per  gallon  of water  consumed  is shown  in Table  5 for  each 
land use. The total  economic  benefit  for HVSM of $1.32/gal 
is the highest among  the four  commercial  land  uses. Clearly, 
land  uses that  provide  a greater  density  of employment  are 
more strongly affected by the inclusion of residential effects. 
Consideration of residential  water  use suggests that,  all else 
being equal, land uses that provide a minimum  of employment 
are preferable  from a water  use standpoint, although this may 
not  be a particularly rational perspective  when  considering 
economic  growth. 

The preceding  analysis used results from Chandler’s  proprie- 
tary economic  development benefit estimation  model.  To apply 
the analysis to other land uses without the details of the propri- 
etary model, the outputs can be correlated with the inputs given 
in Table 1. That is, for any land use, 
 

Economic Effectij = Ci  × Total Jobs or Salaryj  

+ Di  × Total Capital  Investmentj  (3) 
 
in which  i denotes  the affected  party  (government, schools,  or 
employees), j denotes  the land use, and Eand Fare coefficients 
determined by least-squares regression. When the employees are 
the affected party,  total  salary is used as the variable;  for other 
parties,  the variable is total jobs. 

The parameters Eand Fthat best fit the estimates produced by 
Chandler’s  economic model are shown in Table 6, and the qual- 

 
 
 

TABLE 4 Economic benefits and public revenues per gallon of water used based on gross and net water use 
 

Economic Effect  HVSM Industrial  Single-story Office  Retail  
Total benefit and revenues based on gross water use—$/gal 0.11 1.98 1.33 0.53 
Public revenue based on net water use—$/gal 

 
Economic benefit to employees based on net water use—$/gal 

 
Total benefit and revenues based on net water use—$/gal 

1.05 
 

1.53 
0.65 

 
9.65 

0.18 
 

2.63 
0.25 

 
0.86 

2.58 10.30 2.81 1.11 
 

HVSM—high-volume semiconductor manufacturing 

 
 

TABLE 5 Economic benefits and public revenues per gallon of water used based on total water use (i.e. onsite and associated employee 
household residential use) 

 

Economic Effects  HVSM Industrial  Single-story Office  Retail  
Gross residential water use of employees—gal/acre/year 

 
Net residential water use of employees—gal/acre/year 

 
Total net water use (residential and on site)—gal/acre/year 

297,000 
 

133,000 
 

273,000 

1,337,000 
 

600,000 
 

662,000 

1,641,000 
 

737,000 
 

995,000 

760,000 
 

341,000 
 

599,000 
Public revenues based on total net water use—$/gal 

 
Economic benefit to employees based on total net water use—$/gal 

 
Total benefit and revenues based on net on-site and residential water use—$/gal 

$0.536 
 

$0.784 
$0.060 

 
$0.900 

$0.047 
 

$0.683 
$0.041 

 
$0.439 

$1.32 $0.96 $0.73 $0.48 
 

HVSM—high-volume semiconductor manufacturing 
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TABLE 6 Sensitivity of the economic benefit and public revenues 
to the variables for each of the considered stakeholders 

 

 �—$/employee 
or $/employee $ 

 
�—$/capital $ 

City government 
 

Schools 
 

Employees 

109 
 

241 
 

0.275 

0.000997 
 

0.00324 
 

0.000277 
 
 
 

ity of these fits is shown in Table 7. The two-variable, two- 
parameter model fits every economic consequence component 
with a maximum absolute  error of 6%, compared with the 
Chandler model.  Because some of the errors  offset, the error  in 
the total economic effect is smaller. 

The results in Table 6 are indicative of the factors that contrib- 
ute to economic  effects. Notably, Gemployees is about  0.25,  the 
fraction  of employees assumed  to live in Chandler, i.e., roughly 
a quarter of the salary from the land use stays within  the com- 
munity. The actual value, which is slightly higher, may be attrib- 
utable  to inflation  effects over the five years that  the economic 
effect was examined.  Additionally, per dollar  spent  in capital 

investment,  schools receive more than three times as much ben- 
efit as the city. Thus, land uses that include significant capital 
investment  result in high revenue to the school district, primarily 
through property taxes. 

Because this analysis  resulted  from  correlations to the city 
of Chandler’s  economic benefits model, it is limited to applica- 
tion within Chandler. However,  these correlations can be used 
to extend  the analysis to other  land uses not considered  here. 

An additional issue not considered  in the preceding analysis is 
the quality of water returned to the city through the wastewater 
system. Some communities have implemented industrial pretreat- 
ment standards to control  the quality  of industrial wastewater. 
If the wastewater is of exceedingly low quality,  a factor  can be 
applied to discount  a fraction of the returned water. For example, 
if the returned wastewater requires  treatment that  concentrates 
contaminants in 20%  of the water (which then cannot  be reused) 
and  leaves 80%  available  for  reuse,  the  amount of returned 
wastewater can be reduced by 20%  in the analysis. This concept 
of “converting” gallons of wastewater to gallons of potable  sup- 
ply can be applied  communitywide to the reclaimed  water.  For 
example,  Chandler trades  reclaimed  water  to  the  Gila River 
Indian Community for a potable  supply source at a rate of 5 gal 
of reclaimed water to 4 gal of potable  supply (EVWF, 2007). An 

 

 
TABLE 7 Comparison of the economic benefit and public revenues calculated by the two methods 

 
Economic Benefit— /acre/year 

 

Land Use  Predicted  City of Chandler Model  Percent Deviation  
City Government  

 

HVSM 

Industrial 

Single-story office 
 

Retail 

35,348 
 

12,201 
 

13,224 
 

9,639 

35,352 
 

12,038 
 

13,766 
 

9,091 

0.0 
 

1.4 
 

–3.9 
 

6.0 
School District  

 

HVSM 

Industrial 

Single-story office 
 

Retail 

111,903 
 

28,957 
 

31,143 
 

22,792 

111,911 
 

28,107 
 

32,315 
 

22,229 

0.0 
 

3.0 
 

–3.6 
 

2.5 
Employees  

 

HVSM 

Industrial 

Single-story office 
 

Retail 

215,859 
 

592,485 
 

682,521 
 

240,642 

215,481 
 

592,287 
 

677,440 
 

255,879 

0.2 
 

0.0 
 

0.7 
 

–6.0 
Total  

 

HVSM 

Industrial 

Single-story office 
 

Retail 

363,110 
 

633,643 
 

726,887 
 

273,074 

362,744 
 

632,432 
 

723,521 
 

287,199 

0.1 
 

0.2 
 

0.5 
 

–4.9 
 

HVSM—high-volume semiconductor manufacturing 
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amount of water  that  is traded  in this way could be reduced  by 
20%  to account  for the actual  amount of water  that  Chandler 
has available. 

 
concLusIo n 

The analyses presented  here indicated  that  where water  is the 
limiting resource for economic development, water-intensive 
commercial development, such as HVSM, can produce public 
sector revenues that  are on par with or greater  than  other  types 
of commercial  development. Less water-intensive commercial 
development, such as office or retail, may appear  more attractive 
on the basis of its gross water demand.  However,  the high poten- 
tial for water reclamation in HVSM makes it relatively more 
attractive  when the benefits are normalized to the net water 
consumption. Although  public sector revenue per unit of water 
consumed is only one criterion  in making land use decisions, the 
analysis presented  here indicated  that water-scarce communities 
should  consider  HVSM,  despite  its high gross water  demands. 
Other  communities, in which wastewater may not be reclaimed 
to the extent  that  it is in Chandler, will have a different  assess- 
ment of the economic effects associated with using water for 
HVSM. The extensive reclamation may explain why Chandler— 
which over its remaining  land area has less water available than 
it used historically—has committed  3.8  mgd of water  beyond 
2008  levels to  semiconductor manufacturers, which  already 
receive 10%  of the buildout supply. 

 
ack now LEdgMEnT 

The authors wish to acknowledge financial  support from 
the Technology and Research Initiative Venture Fund and the 
SRC/SEMATECH Engineering Research Center for Environ- 
mentally Benign Semiconductor Manufacturing at the Uni- 
versity of Arizona,  Tucson.  The authors are grateful  for the 
support and information provided  by Doug Toy, Dave Siegel, 
and the City of Chandler (Ariz.) Municipal Utilities Depart- 
ment. The first author would  like to acknowledge the finan- 
cial support of the Triffet Prize, CH2M Hill Foundation, and 
the G.E.P. Smith Fellowship. 

 
abouT THE auTHors 

David  K. Hubler is a research assistant and 
doctoral candidate in the Department of 
Chemical and Environmental Engineering at 
the University  of Arizona  in Tucson,  where he 
earned BS and MS degrees in chemical 
engineering. James C. Baygents is an associate 
dean in the University  of Arizona  College of 
Engineering. Christine MacKay is a senior 
economic  development specialist for the City 

of Chandler,  Ariz. Sharon B. Megdal is director of the Water 
Resources Research Center at the University  of Arizona, 
Tucson. James Farrell (to whom correspondence should be 
addressed) is a professor in the Department of Chemical and 
Environmental Engineering, University  of Arizona,  1133 James 
E. Rogers Way,  Harshbarger 108, Tucson,  AZ  85721; 
farrellj@email.arizona.edu. 

PEEr rEVIEw 
Date of submission:  02/04/2011 
Date of acceptance:  09/26/2011 

 
rEfErEncEs 

Ascher, W. & Steelman,  T., 2006. Valuation in the Environmental Policy Process. 
Policy  Sci., 39:73. http://dx.doi.org/10.1007/s11077-006-9011-x 

 

Birol,  E.; Karousakis, K.; & Koundouri, P., 2006. Using Economic Valuation 
Techniques to Inform Water Resources Management: A Survey and Critical 
Appraisal of Available Techniques and an Application. Sci. Total Envir., 
365:105. http://dx.doi.org/10.1016/j.scitotenv.2006.02.032 

 

BLS (Bureau of Labor Statistics), 2009. Quarterly Census of Employment and 
Wages. www.bls.gov/data (accessed Jan. 22, 2010). 

 

City of Chandler,  2008. Water, Wastewater, Reclaimed Water Master Plan Update. 
City of Chandler, Ariz. 

City of Peoria,  2007. Principles of Sound Water Management. City of Peoria, Ariz. 

EVWF (East Valley Water  Forum), 2007. East Valley Water  Forum Management 
Plan. www.evwf.org/Phase1_BaseCaseScenarios.htm 
(accessed Jan. 10, 2011). 

 

Hellegers, P.J.G.J.; Perry, C.J.; & Bastiaanssen, W.G.M., 2009. Combining 
Remote Sensing and Economic Analysis to Support Decisions That 
Affect Water Productivity. Irrigation Sci., 27:243. 
http://dx.doi.org/10.1007/s00271-008-0139-7 

Koundouri, P., 2004. Current Issues in the Economics of Groundwater Resource 
Management. Jour. Economic Surveys, 18:703. 
http://dx.doi.org/10.1111/j.1467-6419.2004.00234.x 

Lienhoop, N. & Messner, F., 2009. Economic Value of Allocating Water to Post- 
Mining Lakes in East Germany. Water Resources Mngmnt., 23:965. 
http://dx.doi.org/10.1007/s11269-008-9309-x 

Loomis, J.B., 2000. Environmental Valuation Techniques in Water Resource 
Decision-Making. Jour. Water Resources Planning & Mngmnt.,  126:339. 
http://dx.doi.org/10.1061/(ASCE)0733-9496(2000)126:6(339) 

Molle, F. & Berkoff, J., 2009. Cities vs. Agriculture: A Review of Intersectoral 
Water Reallocation. Natural Resources Forum, 33:6. 
http://dx.doi.org/10.1111/j.1477-8947.2009.01204.x 

Power,  M., 2008. Peak Water: Aquifers and Rivers Are Running Dry. How Three 
Regions Are Coping. Wired Magazine, 16:5. 

 

Seung, C.K.; Harris,  T.R.; Englin, J.E.; & Netusil,  N.R., 2000. Impacts of Water 
Reallocation: A Combined Computable General Equilibrium and Recreation 
Demand Model Approach. Annals Regional Sci., 34:473. 
http://dx.doi.org/10.1007/s001689900011 

Seyam, I.M.; Hoekstra,  A.Y.; & Savenije,  H.H.G., 2002. Calculation Methods to 
Assess the Value of Upstream Water Flows and Storage as a Function of 
Downstream Benefits. Physics & Chem. of the Earth, 27:977. http://dx.doi. 
org/10.1016/S1474-7065(02)00101-8 

Tilmant, A.; Pinte, D.; & Goor, Q., 2009. Assessing Marginal Water Values in 
Multipurpose Multireservoir  Systems via Stochastic Programming. Water 
Resources  Res., 44:W12431. DOI 10.1029/2008WR007024. 
http://dx.doi.org/10.1029/2008WR007024 

USCB (US Census Bureau),  2009. Population Estimates. 
www.census.gov/popest (accessed Jan. 22, 2010). 

University of Arizona, 2004. Arizona’s Water Future: Challenges and Opportunities. 
www.ag.arizona.edu/AZWATER/publications/townhall/intro_toc.pdf 
(accessed Jan. 10, 2010). 

Walsh,  B., 2008a. Postcard: Lake Mead. TIME Magazine, 171, March 20. 

Walsh,  B., 2008b. Dying for a Drink. TIME Magazine, 172, Dec. 4. 


